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PREFACE. 



In this country the French philosophical method of study- 
ing Mathematics is fast yielding to the demand for a practical, 
working knowledge. An evidence of this is the present style 
of examination papers for admission to colleges and schools. 

Algebra is not an end in Mathematics, but a means only. 
Properly considered, Algebra is largely a multiplication-table 
to be used in other mathematical work. It is not sufficient, 
then, that the subject be understood : the processes must be 
readily handled. An unlimited variety of examples is needed 
to disengage the principle of the process from the individual 
example, and to ensure the proper application of the principle 
every time. 

The advantage of having additional examples to be done 
in class or out of class, arranged subject by subject, will be 
recognized at once. To gather these from other algebras is 
a laborious task which this book is intended to supplant. 
With problems at hand, each pupil in class may be doing 
work different from his neighbor's, and new to himself, but 
with no more trouble to the teacher. 

It is designed that each pupil be provided with a copy of 
the Scholar's Edition without answers. It is desirable that 
a text-book should have answers ; but in a supplementary work 
of this kind the pupil should be thrown upon his own re- 
sources, and the instructor be provided with the Teacher's 
Edition with answers. 

Too simple examples as well as instructions have not been 
given, since the intention is to supplement the text-book in 
use. At the same time there are no catch-questions, and 
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4 PREFACE. 

every example is to be solved in good faith. Variety of ex- 
pression has been aimed at, to familiarize the student with 
different forms. 

The exercises do not extend beyond elementary Algebra, 
but quite cover the ground required for admission to colleges 
and scientific schools in general. Nor does the collection 
claim to be exhaustive in all of the subjects : imaginary roots 
and quantities are omitted unless especially mentioned. In- 
teresting phases of some subjects have been left out, keeping 
in mind the purpose of a practice book, efficient, yet not 
cumbersome. No space has been given to miscellaneous 
examples, which experience shows are not adapted to class- 
work in Algebra. 

The collection is fully as much a compilation as it is 
original. German, French, and English works have been 
largely drawn from ; but no problems have been taken from 
American authors. Indeed, in order not to Jefeat the object 
of this book, problems previously copied into American 
algebras have been as much as possible avoided. 

The problems are arranged in the order of subjects usually 
adopted in text-books, and are divided into chapters, for con- 
venience and as the subject of Algebra naturally divides 
itself In many of these respects, it is believed, this collection 
differs from any work in use in this country, and it is hoped 

will form a useful drill and class-book. 

M. L. PERRIN. 
Wellesley Hills, Mass., Jtinc, 1883, 
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I. 

NOTATION. 

1. The sum of two numbers being 30, what will represent 
the second, if x represent the first? 

2. Express the double of a. 

3. By how much is % greater than 10? 

4. If a is a whole number, what is the next number 
above it? 

6. Write seven numbers in order of magnitude, so that y 
shall be the middle number. 

6. What is the sum of y + y + y + etc., written h times ? 

7. If the product is ah c^ the multiplier 6, what is the 
multiplicand ? 

8. A man who has x dollars per day, spends a dollars per 
week ; how many dollars has he left at the end of two weeks ? 

9. A regiment of men can be drawn up in a ranks of h 
men, and there are x men over ; of how many men does the 
regiment consist? 

10. A farmer bought h sheep and half as many horses. 
What will represent the whole number of both? 

11. A horse cost $12 more than four times as much as a 
cow, and an ox f as much as the horse. What will repre- 
sent the price of the ox, if the cow cost x dollars ? 
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12. A man has four sons, each of whom is three years older 
than his next younger brother ; what will represent the age of 
the eldest, if x represents the age of the youngest ? 

13. A man has a number, x, of swine, four more than three 
times as many cows as swine ; and his number of sheep is 
equal to that of his swine and cows together. What will 
represent the aggregate number of his whole stock? 

14. A man, having x dollars, doubled his money, then gave 
away $20, and finally lost \ of what he then had. What will 
represent the number of dollars lost ? 

15. A boy having a certain number, re, of cents, doubled 
his money, and afterward lost %% What will represent the 
cents he then had ? 

« 

16. A draper, having 50 yards of cloth worth 10 cents per 
yard, sold a number of yards, represented by x. What will 
represent the value of the yards remaining? 

17. A grocer, having 500 lbs. of coffee, sold 6 bags, each 
containing x lbs. What will represent the number of pounds 
remaining? 

18. A and B had the same number of eggs. A gave B 4 
eggs, after which each broke \ of what he then had. What 
will represent the number each broke, if each had x eggs at 
first? 

19. If A have 3a;, and B 2y dollars, what will represent 
their money after they have lost f of it? 

20. A farmer has 100 sheep in one pasture and 75 in an- 
other. What will represent the number altogether, after he 
has lost ~i from each pasture ? 

21. A woman at the time of her marriage was \ as old as 
her husband. The husband being x years old at the time of 
marriage, what will represent his wife's age 5 years before ? 



NOTATION. 9 

22. A poulterer has x turkeys and y geese. After selling 
10 turkeys for 25 geese, what will represent the number of 
each he then has? 

23. Half of a man's life was spent in Europe, \ of it in 
Asia, and the remainder, which was 10 years, in America. 
Find an expression for his age. 

24. A man had c horses, which he sold for c dollars apiece. 
With this money he bought a carriage for $70, and also two 
harnesses of equal value, and had $18 left. Express how 
much each harness cost. 

25. If the number of hours in a day be represented by re, 
what will express the number of minutes in two days ? 

26. A farm was divided among three men. The first man 
received a acres, the second man h acres, the third man c times 
as many acres as the other two. How many acres did the 
farm contain? 

27. A man started in business with a capital of x dollars. 
The first year he doubled his money ; the second year he 
gained c times his first capital ; the third year he lost $450, 
and gave away \ of the remainder. What had he left? 

28. Two men are of the same age ; but if one were 18 years 
younger, and the other 10 years older, three times the age of 
the former would be the same as twice the age of the latter. 
What two expressions will be equal, if x represents the age 
of each in years? 

29. A freight-car laden with c barrels of wheat, valued at 
n dollars apiece, met with a collision, by which -^ of the 
barrels were lost ; the remainder were sold for h dollars per 
barrel. Represent how much was lost by the accident. 
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NUMERICAL VALUES. 

Find the numerical values of the following expressions : 
When a = 1, 6 = 2, c = 3, d = 4, e = 5, /= : 

30. 4cd_^86c_^0cc[ ^^ ,8+662c2 + 6^-46c8-8c?c. 
a 2e 

g 8a2 + 352 2c2 +362 ^^ + (^2 
33. f. . 35.41+^. 

6« c* + 3e2 

U. ';+-%. 36. ^' + '^' 



53 +C? 52_^g2_|_4g 

^^ a2 /+2a 6 + 62 62 + 26y + 4e , c^ + 2d + 2ad 

38. l/(4d^37) + de-/. 39. ^(6-c + d). 

6 



When a = l, 6 = 2, c = 3, c? = 4, 6 = 5: 

62— 26c + c2 o^ - 4ag c + 6 a2 c2 - 4ac^ + c^ 

* a2-2a6 + 62' * b^-U^c+6b^c^ ~Uc^ -^^^' 

42. 7a — 26-3c — 4a + 56 + 4c + 2a. 

.^ a2+2a6 + 62 62 + 26c + c2 , e^ + 2cd + d^ 

4o. ; r— . 1 z . 

a + 6 o + c o + a 



44. l/(4^+5d2 + e). 46. ^(262+76). 



46. V {e^ + d^ -^ c^ - a^). 47. 17(262+62-0). 

When a; = 4: 



NUMEEICAL VALUES. 
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When a = 0, 6 = 8, c = 10, d = 4, x = 6: 



49. bVx^ +cd + V4ax + 4c. 



60. 2cl/62 + a;2 - j/lOc + bx-d. 



cj 2c ■-4c? a6a; 



1/86 



c2 



-,. 2a; + 36 //26 + ica;\ 



63. — — +C+ 803 — -. 
a d 



64. 



l/86 + 4d + 2c c + (^ + a; — 26 



Vbc -\- cd -\- dx 



dx 



When a = ^y 6 = 5, c = 4, c?=:l, e = 0: 



66. 5v'a6 + 62-2a6-e2. 66. 3l/c + 2a l/2a + 6-rf. 

67. aVWTh^+ 36c l/a2-62. 



68. 3a2 5 + i7c2 + i/2ac + c^. 



69. 



26 + c Vdb + SVc + d 



3a — c 



2a + c 



When a = 8, 6 = 4, c = 2, d-=i: 



60. v'a2+3a68 + — . 

ad 



61. 



(a2 -62) X (c2 -d2) c2 + (4ci)2 



5abcd 



abc 



62. (263-,J/:P)X — -2d^. 

2c 



63. ^-3l/47c? + 116c3-;^, 
62 2^8 
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When a = l, h = % c = 3, rf = 4, m = 0: 

64. (2-6)(3a-f 46-c)+{a6 + (3d-2c)}-4a(2c-36) 

— {a6c2 — (3c + a)j + {a6rf — (c + rf)a|6. 

66. (c2-a2)(62-m2) + m{6cd(a-62)d} + 3a {a + 
c(rf-3a)}. 

66. \(^a-h)■\-{o-{-d)\^-{-\{c^-m)-(J)-a)\^-\{m-^d^ 

+ (26-c)}2. 

67. l/(a+c)rf+ v^W{Pt'h)-\-\2(d-\-hcy-\-{ld-h''c)\^ 

— {hcd-^a)K 

7(am)i+3l/rf-(6rf + 4c) a262c2-7rf+ {c^s(a +^OI^ 
ia6c + (cdm)^ \(h-a)^-d'\\d-(h-^m)\ 

Vabcd — d^. 

69. i{a6(a4-6)}-i{6c(c + a)} + ^ K^a-^) («"* + 3)} 
+ + {(^ + c)(l+36-2c + ci)2j. 

c(a + 6 -c)8 + 11 J(3a H- 2c) (2a - 6 + \d) \ 



70. 



+ 



+ 



K« + 3d)2- (c « +5 6) - (c + c^) }^ 
a67W + Vdc'^ —a 

(2ah-\-cd-hd)(d-\-c) 
7(d-^ab^) 



SIMPLE PROBLEMS. 

71. What number added to the double of itself is equal 
to 129? 

72. A stick of timber, 35 feet long, is sawed apart, so that 
one part is three-fourths as long as the other. What is the 
length of each part? 
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73. A merchant has $55 value of bank-bills, in an equal 
number of ones, twos, threes, and fives. How many has he 
of each sort? 

74. A father's age is double his son's, and the sum of their 
ages increased by 6 is equal to 72. What is the age of each ? 

75. A man bought an equal number of cows, sheep, and 
pigs, for which he paid $1000. He paid $20 apiece for the 
cows and sheep, and $10 apiece for the pigs. How many did 
he buy of each ? 

76. A certain number, represented by ar, is divided into 2 
such parts that the greater is six times the less. What are 
the parts? 

77. Divide the number m into 4 such parts, that the second 
part shall be three times the first, the third part as much as the 
first and second, and the fourth part as much as the first, 
second, and third. 

78. A pail which held m quarts was filled with a mixture 
of milk and water, and there was 4 times as much milk as 
water. How much was there of each? 

79. At an election, there were two candidates for the office 
of governor. One received 3 times as many votes as the other, 
and his majority was 21,000. How many votes had each, 
and how many were polled in all? 

80. James had 80 cents ; after spending a part of them he 
found he had 3 times as many left as he had spent. How 
many had he spent? 

81. The sum of three numbers is 156. The first, multiplied 
by 6, will give the second ; 5 times the first subtracted from 
4 times the second will give the third. What are the num- 
bers? 

82. Two men start from the same point, and travel in 
opposite directions. The first travels 4 times as fast as the 
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other. How far has each travelled when they are 90 miles 
apart? 

83. The difference of two numbers is 15 times the less num- 
ber, and 6 times the less number subtracted from the greater 
is 150. What are the numbers ? 

84. Two travellers set out at the same time from two towns 
150 miles apart, and travel toward each other until they 
meet. How long are they on the road, if one goes 6 miles, 
and the other 4 miles, an hour? 

85. A market-man sold 10 peaches, 18 oranges, and 16 
bananas for $3.20, selling an orange at 3 times the price of 
a peach, and a banana at twice the price of an orange. At 
what price did he sell each kind? 

86. Three men. A, B, and C, built 804 rods of fence. A 
built 7, B 5, and C 4 rods, a day. A worked 3 times as many 
days as B, and B worked 5 times as many days as C. Re- 
quired the number of days A worked. 

87. A draper bought 16 pieces of cloth : 3 were white, 4 
were black, and 9 were blue. A piece of black cost twice, and 
a piece of blue cost 3 times, as much as a piece of white. Re- 
quired the price of a piece of black, the cost of the whole 
being $190. 

88. A vessel containing some water was filled up by pour- 
ing in 42 gallons, and there was then in the vessel 7 times as 
much as at first. How many gallons did the vessel hold ? 

89. Mary is 24 years older than Jane, and her age is 7 
times Jane's. How old is Mary? 
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ADDITIOX. 

Add together: 

90. a6 — xy -f erf — m -f e, 6c — 3jy -r 4m — erf — 3fi4, 
5crf — 6m-5e + 8a6 — 3j-y, 5m -r6e — 3crf-f 2jry — 3o6, 
llxy — 3m— 2c-f3a6 — 7crf. 

91. 5m2x-r3xy— 7,7x^ + 3— Sm^x^yjr, 17— y« rTxy 

— llm^x. 

93. 2ap — 3xy + 4mM, 5mn — 3x3 + 7xy, 3mH — 6c* 
-\-2apy — 4ap — 4xy — 12 mn. 

9S. 5z^y—Sy^z + 4, 7y«3 — 7w-3, dx^y + Zy^B 

— o* 6, 6 -f 7 ?» — 7y^ 9. 

94. a + 6 + c, 36-a:+y, 5(a + 6) + 3x, 7c-3m«», 
5a6 + 66 — 3y, 3(a: + y)-8c. 

95. 7aa:2~3a6y-f-7x2y2 — 3l/x 1-5, 7v'x-3-7a6y 

— 6aa;2. 3m — 5l/aTy + 10a6y, 11 -ax^-f 5l/x-9x2ya 

— 7m, 2x2y2-f 4m -3l/x + 5. 

96. x^-Sx^y^-y^-yz + y^, 2y^ + 7x^ y^ + Sy^ -9, 
4y2 + 3 + 3x8-5y» +3x2y2, 2y»-6x2y2 t- 2y, — 3y2 

— x2y*-f4y2, 6 — 5y^. 

97. 8x« — 6ax2 + 5a2x - 5a«, 3x« + 4ax^ 1 2a^x 
+ 6a8, -17x8 + 19ax2-15a2x, 13aa;3-27a2x4 18a», 
12x8-f3a2x-20a3. 

98. a + 26-f3c, 2a — 6 — 2c, b — a — c, c — a — b. 

99. a-26 4-3c-4rf, 36-4c + 5rf-2a, 5c-6rf + 3a 

— 46, 7rf-4a + 56 — 4c. 

100. x8 - 4x2 + 5x - 3, 2x«- 7x2- 14x + 5, _ ^.a 

+ 9x2+x + 8. 

101. X* - 2x8 4. 3a;2^ 3.8 4. 3.2 _|_ a-^ 43.4 _|_ 5^8^ 2x2 _|_ 3^. 

— 4, — 3x2-2x-5. 
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102. a8-3a26 + 3a62_58^ 2a^ -\- 5a^b-6ab^ -7b^, 
a^-ab^V2b^. 

103. 2a — 4c + 6, 7a-3c + m, — 9a + 6c + 3a6, +7am. 

104. 7a;y — 762 + 18aa; — 146y, Sxy — 5cd + llc^ 
+ Uez, 13aa; + 20e^-35cd + 18, 25a;y, — 15c^ + 96y 

— 12 ax. 

105. 10a26-12a8ftc-1562c4 + 10, -4a2ft + 8a86c 
-1062c*-9-3a2 6-3a86c + 2062c*-3, 2a2 6 + 12a86c 
+ 562 c* + 2. 

106. 13aa:2- 102^2 ^20, l^y'^ -20ax + W + 5xy, 10 
+ 4a«2 + y2 __ lOaa;, - 17aa;2 - 9ca;2 — ISxy + 10y2 
+ 9c«2. 

107. 3a:y — 5a + 6c — 3m + 5 + a;y, 12 — 2»i + 7 + 5m 

+ 2a;y-24. 

108. 3(a; + 2^) — 4c + 6 - 14 + 55 — 3aa?, — aa; + 8 

-5(a; + 2/) + 5d + 8(a: + y). 

109. 5(a + x)- Scy - 4ci + 24 - 8cy, - 2(a + x) 

+ 15cy — 3(a + a;). 

110. 2 x^ y^ — 5 x^ y^ — x^ y — xy^ -{-4xy-\-7x^y^ —Sx^y 
-\-2x^y^ -\- 2xy^ -\- xy -\- x^y^ ~^y^ — 2x^y^ + 4x'^y-{- xy, 

HI. 2a8a; + 9a2 - Gay + 8 + 2a2 - 4 + IGa^^r - 10a2 

+ 7ay + 4a + 8a2-20 4-6(a — a;) — 8a — 20a3a; — 7(a — ic) 
+ 8 + 2a8a; — 9a2 +4a + (a — a;). 

112. 4VX + 2a2a;-3-l/a;-a2a;4 102/-18+4l/a; 

— a2a;- 31^0:- 5y 4-16 - 52/ + 5 -4l/a;. 



113. 4a + 2 V'a; - 1 + Sa^-2l/x^-l -12ax-6a 

+ 7 V'i^^l 4-2a4- 3v'a;2::n[-9l/i^=T+8a«-8l/^2-zri. 

114. a + 6 + c-d- 2e- 2a + 36 -4c- 5rf+a- 46 
+ 8d — 3e + 4c — «. 

115. a2a:^ + c* + 2a- 462cd^a; - 2c* - a2a;* — 4a 
4- 862cda; — 8ay — a + 4c* + 6a2a;i 
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In the following, use some common unit for addition : 

116. — 4(a — m), 5(a — m), — 14(a — m), 10(a — wi). 

117. 4 (a + 26)2, -5 (a + 26)2, +12(a + 26)2, 
-20(a + 26)2. 

118. ax -\-by -\- czy bx — cy-^dzy cx + dy — ez, 

119. 4dx — 5my, Sdx-\-7ny, 7mx -^Amy, 

120. (a + b)x, (a + c)x. 

I2h by-hdx, 4by + Sdx, 4y + 7x, 

122. 2x + 2xyy cx-{-dxy, (c-{-b')x-\-2cdxy. 

123. ax-{-6y, 6ax — Sy, —2x-{-4y, 

124. (b - a) Vx, {2 a — b) Vx. 

125. dx^ — bx^ + cx^y bcx^ — acx^ + c^ x, ax^ + d — ex. 

126. Zax^ + 2by^-S, - ax^ -^ 2cy^ ~ 10, bx^+ay^ r\- 20, 

127. ax^ + bx^ -{- ex + d, — Sax^ + 2bx^ + 26a; + a, 
4ic8 + 3a;2 +2a; + l, 26a;8 — 2aa;2 — aa;-6. 
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128. From 2amn + Sa^xy-]-6ay^ +8 take —2amn 
-Za^xy + 6ay^ +8. 

129. From Aa^y^z — 1 xy^ + baz'^ - Ixy + 13m — 11 
take 3a2i/2 2_|_ ^xy^ — ^az"^ —llxy — 1 m — 11, 

130. From3a-7c + 4a;7/2-7l/S^=T2 take-lla + 7c 
-m2+6l/a^6~2. 

131. From 5a— 66- 7c + 4ci- lie + 7m — 16a; + 2/ 

— 72 take 4^ — 72 + 5a — 66 + m — 5c + 9a; — lly+a6crf. 

132. From 2a.x2 _|. 3^5^ _|. 452^. _^ 1268 takeaa;2 — 4a6a; 

— 62a; + 6a;2 — a;^. 

2* 
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133. From 6x^—7x^y-\-4xy^—2y^—5x^+xy — 4y^ 

— 2 take —Sx^—7x^y -\-xy^ +y^ -{- 9 x^ — xy -{- Qy^ — 4:, 

134. From a^ — 6« take 4 a^ 6 — 6 a2 ^2 _|_ 7 ^ 6«, and from 
the result take 2a^ — 4an + 6a2 b^ -^6ab^ — 26«. 

135. From a^bc — Sab^c — a^c^ + abc^ -Sb^c take 

— 2a^ be — 5 ab^c + 2abc^ —6b^ c, 

136. The subtrahend is 8 a + 4 6 — 5 c — a:, and the minu- 
end is —10a — 46 — 15c + 12a;. 

137. The minuend is 2ab + b^ — 4:C -{- 9bCy and the sub- 
trahend is 9ab + Sb^ —4c — 66c. 

138. From 6x^ — 4y^ - 2z^ take 6x^ + dy^ — 2z^, and 
from the remainder take — 82/2 + 62 — a;^. 

139. From 4 a^ — 6 a2 c + 9 a c2 take the sum of — 2 a2 c 
• — 4a* + 2ac2 and — 2a2c + 3a* — ac2. 

140. From 2a + ^6 + 6 take ^a + 6 + ^. 

141. From f a;2 —\xy-\- f ^2 take \x^ — \xy — \fj'^. 

142. From ^ax — \xy + ^ take ^aa; + ^xy — ^. 

143. From a + b — c take ^a — ^b — \c. 

144. From 4a + 36 - 2c + 8rf take 5(^ + c + a + 26. 
146. From 12a;y + Zy'^ — 17a-2 -f 3 V2 take - bxy + 7y^ 

-19a;2+2l/2. 

In the following use some common unit of subtraction : 

146. From (2a + 6 + c) y take (a H- b)y. 

147. From (3a + e)xy take 2axy + ca;y. 

148. From ay-\-2by — ey take ay + cy. 

149. From (a + 6) a; + (6 + c) y take (a — 6) a; — (6 — c) y. 

150. Subtract 36a;2 + 5ca; + 6/ from 2aa;2 + 36a; + 5c, 

151. Subtract 2aa; + 6y + C2j -f rf from 36a: + day — 2d. 
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152. From 2axyz — Sby^ — 5ac take —2ac + daxyz 

153. From 6bxy — 5cz'^ + 7 take —S-\-Scxy-Sdz^. 

154. From dax — Aby + Scz take —2dy-{-Sex-{-dby. 
165. From 6a + 26 — (3a + 6) take 2a + 46 — (4a — b). 
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USE OF PARENTHESES. 

Simplify the following expressions : 

156. a — [56 - fa — (5c — 2T=~6 — 46) + 2a 
-(a-TTT'c)}]. 

157. x* - [4a;3 - {6a;2 - (4a; - l)}] - (x^ + Ax^ + 6a;2 

+ 4ic-fl). 

158. a + 6 + (7a-6)-(2a-36)-(5a + 66). 

159. a — 6 + c — (6 — a + c) -f (c — a + 6) — (a — c + 6). 

160. 2a; — By — 32 — (x — y + 22) + (a; + 41/ + 5^) 

— (2 — a; — y). 

161. 2a-(26-rf)-{a-6-(2c-2rf)}. 

162. (a-6)-{-a-(6-a)j - \- {- \-{-a ^-b) 
-c\-b)-c\, 

163. ?n2_(c2_a2)_^_„j2_(_2a2)^ - |_(_5wi2 
-{— (a2-c2+3m2)-c2}-m2)-2a2}. 

164. i-(-i)--i-(-i)Hf-(-f-(-i)-ir)-i!. 

165. a2+ 2a; - { a2- (2a;2- \ - m^- (a^-{- 2a; - { - m^ 
-(3a2 + 3a; + 3»i2)|)|-2m2)-a2}. 

166. (a26c + 3c2)-f3a26c-(7w + c)-{-(4a26c + c) 
-(-3c2-7n)}. 
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-167. Sa-(2a + l) + \a-(2-a)l-l-l-(-a-\-2 
-a + (-l)}-2a)}. 

168. {(am + c) -7}-l-(5-7am + c)]-\-Sa 
— ( — 4 am — { — c — ( — 9 —5 c — 4 a) J —Qy — dam]. 

169. a-[56-{a-(3c-36) + 2c-(a-26-c)}]. 

170. 2x-lSy-l4x-(5y-6x)ll 

171. a -[6 4- {a -(6 + a)}]. 

172. 6a + [4a -{86 -(2a + 46) -226} -76] -[7 6 
+ {8a — (36 4- 4a) +86} +6d]. 

173. 2c - (6a - 6) -{c- (5a + 26) -(a -36)}. 

174. 2a;- {a -(2a -[3a -(4a- [5a -(6a -a?)])])}. 

175. 25a -196 -[36 -{4a -(56 -6c)}]. 

176. 16 -a; -[7 a; -{8a;- (9a; -3^"=^)}]. 

177. 2a-[36 + (26-c)-4c+{2a-(36-c-26)}]. 

178. 2a - (36 + 2<j) -[56 -(6c -66) + 5c- {2a -(c 
+ 26)}]. 

179. a-[26 + {3c-3a-(a + 6)} + {2a-(6 + c)} ]. 



COLLECTING INTO PARENTHESES. 

Express a — b-j-c — d— e + m — /— r — 8-{-v-\-w-{-x in 
brackets, preserving the order of letters. 

180. Taking the terms two together. 

181. Taking the terms three together. 

182. Taking the terms /owr together. 

183. Taking the terms six together. 



COLLECTING INTO PARENTHESES. 21 

In the following, (using the same expression as above), the 
asterisk is used merely to denote the position to be occupied 
by the given letters with reference to the brackets ; the sign 
zt implies here that the student is to determine which one 
of these signs is to be employed. 

184. Three together, using an inner bracket after the model : 

{ * ± ( * ± * ) J liz f etc. 

185, Three together, using an inner bracket after the model : 
{(*zt*)±*|dz{ etc. 

r86« Four together, using an inner bracket after the model : 

{*ih(*zb*±:*)| ±. { etc. 

187. Four together, using an inner bracket after the model : 
|(*±*zL*)ih*jzb{ etc. 

188. Four together, using an inner bracket after the model : 
|*iiiC*zb*)ih*} ± \ etc. 

189. Six together, using an inner bracket after the model : 

{*±:*zb*zt(*zb*dz*)| ± \ etc. 

190. Six together, using an inner bracket after the model: 

{(itz*ih:*zh*zt*)ii=*db*| db J etc. 

191. Six together, using two inner brackets after the model: 
{*±:(*±:*)±:*ib(*±*)|±{ etc. 

Express the following in Binomials, and also in Trinomials. 
Before a parenthesis, use the sign which happens to be before 
the term which shall stand first in the parenthesis. 

192. 6a + 9b-6c + 4d-Se + 2/. 

193. 6 — a^ — y + Ss — 26 + c. 

194. a^ + 4a5 - 2a3 - 4a2 - a - 1. 

195. -Sa--2b'{6c-4:d-e~2f. 

196. ax — ey — dz -{- bz -{- ed -\- ax, 

197. Sx^—2x^y-\-6x^y^—4xy^-{-y — 2y'^. 
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MULTIPLICATION. 



198. Multiply each of the termsof 5a*62 _|_ 7^353 _i5^6c 
+ 236^^^* — 17bc^d^ — dabedm^ by each of the following: 
1168, -8c3, 5abc, -2bdm. 

Multiply : 

199. (8?w2 + grn7i + lOn^) by mn, 

200. (a;3 y8 -.x2y2 ^^y_ rj-^ ][jy ^y^ 

201. (12aH-6a2 62 +5a63) by 12a2 63. 

202. a3a;3-17a;2 2,H-5a;2/2_2^8)by8a;y. 

203. (8a8 -6a6 + 1262) by 3a6«. 

204. (a~-i6-o"-262+a6«-i) by a6. 
206. (l+4a;-10a:2)by (l-6a: + 3a;2). 

206. {x^ - 4^2 + 11 a; - 24) by {x^ + 4a: + 5). 

207. (a:8+4a;2+5a;-24)by (a;2-^4a; + ll). 

208. (a;8-7a;2+5a; + l)by (2a;2 _4a;+i). 

209. {x^ + 6a:2 + 24a; + 60) by {x^ - 6a;2 + 12a; + 12). 

210. (a;8 - 2a;2 + 3a; - 4) by (4a;8 + 3a;2 -\-2x-\- 1). 

211. Qc^ - 2a;3 + 3a;2 - 2a; + 1) by (a;* + 2x^ + 3a;2 + 2a; 
+ 1). 

212. (2a;2 + ^xy + 4y2) ^^y (3^2 _^ 4^^/ + 2/'). 

213. (a; + 2y - 3^) by ix-2y^ 3z). 

214. (a2 - aa; + 6a; + 62) by (a + 6 + x). 

215. Ca2 + 62 + c2 - 6c — ac - a6) by (a + 6 + c). 

216. (a2 + 46a; + 462 a;2) by (a2 - 46a; + 462 a;2). 

217. (a2 - 2a6 + 62 + c^) by (a2 + 2a6 + 62 - c^). 
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218. (a2 - lax -\-Ax'^) by (a2 + lax + 4a;2). 

219. (9a2+3aa; + a;2)by (9a2-3aic + a;2). 

220. {x^ - 2ax^ + 4a2) by (a;* + 2ax'^ + 4a2). 

221. (a;2 +4a;2/ + 5y2) by (a;^ — 3a;2y — 2a;2^2 + 3t/3). 

222. (a"» + 6P-2c«)by (2a»»-36). 

223. (2a3-2m^n + 3_^3eim + 15n+2_|-cp) fey (a'»-161-2«» 

— aP c). 
224. (a;-3i)-|-3a«»a;-2i>_i0a2'»a;-/>)by {a'^x^ + 5a'^^ + 2 

225. (3a4-3mJc'«-2 + 17a-3^m + l)by(3a6'«-262»»c3-4»» 

-8). 

226. (a2 " + a;2 «) by (2a2 " - 2a;2 "). 

227. (a2'^ + a«a;« + a;2«) by (2a'*~2a;«). 

228. Ca3«-a2«a;~ + a«a;2» — a;3n) by (3a« + 3af*). 



THEOREMS OP DEVELOPMENT. 

Expand : 

229. (i6c2+i62c8)2. 231. (ic2-i68c)2. 

230. (5a2 - 5«*)2. 232. (ian-|a6)2. 

233. (9a + 76e)(9a-76e). 

234. (4a» +662) (4^3 -Qb^y 
236. (2a + i)(2a-i). 

236. (i + 4o6)(|-4a6). 

237. (4a;2y + 3a:y«)(4a;2y-3a;y2). 
338. (|a;»+iy^) (!«='- iy2). 
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239. (100 + 1)2. 262. Qt + a) (x - 6). 

240. (1 - 2a;8)2. 263. (x - a) (a; + 6). 

241. (1 + 3 a^) (1 - 3 a2). 264. (x - a) (« - 6). 

242. (2*2 - ^)2. 266. (« + 3) {x - 9). 

243. (4a6« + 7) ". 266. (a + U){a~ 56). 

244. (a;2 + 2a; - 3)2. 267. {x - Zy) (x - 5y). 

246. (a;2 + 3,2 - 22)2. 2gg_ (J + 5g) (j _ y^-^^ 

246. (a;3 - yo - 28)2. 269. (3 + y) (7 - y). 

247. (a;2 - 6a; + 7)2. 270. (32 + x) {5z - x). 

248. (a;*-4a;2y2+y4)2. 271. (3a-2a;y)(2a;y + 3a). 

249. (a; + 2y - 3s)2. 272. (2a - 7) (7 + 2a). 
260, (a;2 - 2y2 + 522)2. 273. {x + 3) (3 - x). 

251. (a; + 2» + 4)2. 274. (2 + 5ay)2. 

252. (c + d-4)2. 275. (.3a-4x^y»y. 
263. (a + 26 - e)K 276. (x - 6) (a; + 11). 
254. (8a» + 662_o2)2. 277. (3a- 2) (3a + 5). 
256. (m + n -p-ry. 278. {x - 4) (a; - 9). 
256. (2a;2 - 7a: + 9)2. 279. (x + 3) (a; - 7). 
267. (a» + 69 + c3)2. ■ 280. {X - 2) (a; - 1). 
258. (a + 3) (a + 5). 281. (2a + by. 

569. {x + 1) (a; + 2). 282. (4a;- 2)*. 

260. (2a; + 1) (2a; + 3). 283. (3m + a;)». 

261. (3a; + y) (3a; + 4y). 284. (2m2 - 3y)«. 
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285. {x -a){x + h) [x - c). 

286. (1 -x){l^- x) (1 + a:2) (1 + x^). 

287. (a -x){a-\- x) (a2 + x'^) (a^ + a;*) (a» *+ x^). 

288. (m« + a^ftfi) (m^ + a*^^) (m^ + a'^h^) (m + a6) 
(»n — ab), 

DIVISION. 

Perform divisions as follows : 

289. (45am*n8 -27aw3n* + ^^m^n^y) ^%m^n^. 

290. (36j92g2^g3 _ 72^2^2 ^^8 _^ 84j992^a;2) -^ - 12^9^2. 

291. (42 am8r8«<2 _ 63 6c2r3 5<2 _|_ \{^b r^ 8^ f^ x) 
-^--21r8«<2, 

292. (126a*a;2y-30a362^22,_l_13a^82^2)_^6^2y, 

293. (16a8a;2/-28a2a;2 +4a2a;3)-f-4a^a;. 

294. (72a;5 2/«-36a;4y8_i8a;22^2)^9^2y, 

295. (Slw^ri^ — 54m5?i« + 27m3 7i2p)_j_3,^2^2^ 

296. (12a:«y2_8^42^3_4^8y4)^4^8. 

297. (a:« + 10a; - 33) -f- (3 + a;2 - 2a;). 

298. (a8 + 2 a« m8 — 2 a* w^ — 2 a^ 1,1 -f ^8 _ 2 a m^ 
+ 2 a^ m^) H- (a^ + w^ — a2 m — awi2). 

299. (6a* — 10a8m-22a2m'^+46am8-20m4)-f-(4am 
+ 3a2-5m2). 

300. (4 a« - 16 a8 62 + iq a2 ^,8 4. 15 « J4 _ 25 6») 
-^(2a2-562). 

301. (a* + 63 -I- c3 — 3 ahc) -^ (a2 + 62 4. ^2 _ j^ — ac 
— a 6). 

302. (144a;* - Udx^y^ + 36 y*) -4- (4a; + 3y). 

303. ( 2 a2 «* + 2 a"» 6 P - 4 a'« c» - 3 a"* 6 - 3 6 i' + 1 + 6 6 c» ) 

•^(a'^ + 6^ — 2c«). 

3 
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304. (x^ +t/^+z^- Sxyz) -^(x + y + z). 

305. (p^+pq-\-2pr-2q^-{-7qr-Sr^)-^(p-q-] 3r). 

306. (a8 + a«62 4-a*6* + a2 6«+68)-4-(a* + a«6 + an2 

307. (x^ + x^ y^ -\- x^ y^ +x^y^+y^)^{x^—x^y-^x^y^ 
— xy^ +y4). 

308. (3a2 + Sab + 462 + lOac + 86c + 3c2) -- (a + 26 

+ 3c). 

309. (a* + 4a2 a;2 + 16a;*) ^ (a2 + 2ax + 4x^). 

310. {x^ + a;2y2 + 2^4) ^. (a;2 -xy + y^). 

311. (256a;4 + 16a;2 2^2 +^4) _^(iea;2 + 4a.y + ^2), 

312. (x^ -i-x^y-x^y^-\-x^- 2xy^ + y^) -^ («» + a? - y). 

313. (aa;8 +3a2a;2_2a8a; — 2a*) -^(ic — a). 

314. (2«2 + a:y - 31/2 _ ^y^ — xz- z^) -^ (2a; + By + z). 

315. (2a3« - 6a2«6» + 6a'*62'»- 263«) -^ (a» - 6« ). 

316. (a;'» + 1 + af^y + a;y^ + y^ + i ) -^ (rc« + y^). 

317. (a;^« + a;2» y2n ^ 2/^n ) _^ (a;2n 4-a;n2/~ +y2n). 

318. (a"» + « 6» — 4 a»» + «- 1 62» ~ 27 a'" + ~-2 j3» 

+ 42a'» + '*-36^«) -5- (a'>6'* — 7a»-i 62»). 

319. (a3'»-2« b^P — a'^m + n-l l\-p ^n _|_ ^-n ^-1 ^m 
_|_ ^3m — n ^Zp + 2 ^n ^2m + 2n — 1 J3 g2n — 1 _|_ ^P + 1 gm + n — 1\ 



USE OF PARENTHESES INVOLVING MULTIPLICA- 
TION AND DIVISION. 

Simplify : 

380. a-2(6 + 3a)-3{6 + 2(a-6)}. 

321. (a+ 6) (6 + c) - (e -^- d) (d + a) - (a + c) (6 -d). 
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322. 4a-[2a-\2b{x-{-y)-2b(x~y)\l 

323. (a; + 6) (a; + c) - (a -h 6 + c) (a: + 6) + a^ +ab + b^ 
+ Sax, 

324. 5a-7(6-c)-[6a-(36 + 2c) + 4c-{2a 
-(6 + c-a)n. 

326. {x + 3)8 - 3(a; + 2)8 + 3(a; + l)^ - xK 

326. (a; + yy + (a; + y)^ y + (a; + y)y^ - {Sx'^y + 6^2^; 
+ 2y^l 

327. (1 + a;)8 + (1 + xyy + (1 + a:)^^^ _|. yS 
-{Sxix-\-l)-^y(y-\~l-)-j-2xy + ll 

328. «>c (62 - c2) + ac (c2 - a2) + aft (a*-* - b^) - (a -j- b ' 
+ e)\a^ (b-c)-\- 62 {c-a)-\- c^ (a - b)]. 

329. (a + b)(a-b)-\a + b-c-(b-a-c) + (b+e 

— a)] (a — b — e), 

330. (x — a) (a; — 6) (a: - c) - [6c (a; - a) 

— {(a + 6 + c) a; — a (6 + c)} a:]. 

331. (a + 6)2-(a + 6)(a-6)-{a(26-2)-(^2_2a)j. 

Arrange, enclosed in parentheses, the coefficients of the 
unknown quantities: 

332. 3 (am — a; +-y) + 5 a (a; + 3y) + 2 (a — y) m + 
4a:(a + 1). 

333. (a — X + y)m + S (m + a) X + 4:(a — y') + S (a + x^ y. 

334. (a + ?n) a; — 3 (am + c) a;y + 2 (a — cm) y^ added to 
(x + y^)a-h(c-j- a) xy - (6 +/) y\ 

336. S{x-\-y -\-z)am-^2c{x-\-z) + (y — 2?) a c subtracted 
from 3(a — 6 + c)y — (2wi — c) a; — 3m (aa^H- ay — az). 

336. 2a(p-\- xy)c — S (m — 2xy + y^)c — Sa(y + c) sub- 
tracted from 11 (a + 6) my — Sxy (a — 6 + c). 
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Simplify : 



337. 26 {3a: -2a + 6 -[12a -(6 + 9-0 -2a; -7a -3)]}. 

338. ala(m — n)--c(p — q)l-\-c{c(^—m-]-n)-\-a{—p-\-q)l. 

339. a(b + c) 2 4- b(a+c) 2 + c{a-^b) 2 + (a - 6)(a + c)(6 - c) 
• (a + 6) (a - c) (6 — c) — (a — 6) (a - c) (6 + c). 

340.a-(c-2)-^-^^-j. 

341. 216 + a(2-a)l41^i:=45-+^V 

\ 2o / 



2a — 6 



)H^'^»- 



SIS. 2/?l±2i£+i!\ _ 



,-2-ic 
4a2— 8aa;4-4a;2 



a — X 



(2-4(1). 



1 a;2— ^2 ^ J ^ —4a / 

oj.r / , r. ^[x^-Sax-\-15a^\ , , /a;2+3aa;+4a;-f 12a\ 
347. (.+5a)^-^-^-^j-(.-4)^ —^ j 

■4f-2(a + c)(a-c)-2c2}. 
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m2( -'-^^-+ g-^+. 



x-9 






+ 



x-\-2 



350. (7a-35T3W4a- — \-- 



Ca — 3o — 3a)(5a + 86— a) -h< - — - U4a — x). 

I 7a — x-{-Sa 



3* 



II. 

FACTORING. 

Resolve the following into prime factors. 

1. 36a;« + 2^x^y + iy^, 5. x^ - 196. 

2. 16a2 - 962. 6. a;2 + 12a; + 36. 

3. 4a2 + 12ac + 9c2. 7. x^ + 32a: + 256. 

4. x^ — 49. 8. x^ y2 _j_ 144 a;2/ + 5184. 
9. 16a2 52c2 +24a62c8+962c*. 

10. 8c^-6cd-5d\ 12. 49x^-70x^y^-\-25y^. 

11. 225x2 + 420 a;y + 196y2. 13^ a;* + 4^3 _ g^. _^ 4 

14. x^ — 10a;8 + 39a;2 - 70a; + 49. 

15. 4a;* - 12a;8 - 7a'2 + 24a; + 16. 

16. a;2 + 4y2 _|. 9^2 4. ^^y _^ g^.^ _|_ 12^2. 

17. a;* + 2a;8y+a;2y2_y4^ 20^ a;* — a;2 2^2 _^2a;y8 — y^ 

18. x^ + a;2 y2 _|_ 2^4^ 21. a;« + 2a;4 + 5a;2 - 1. 

19. x^-x^y'^-2xy^-y^. 22. a;* - 18a;2 +81. 

23. a4-4a2 62-4aft8_54. 

24. 16a;4+ 96x83/ + 144a;2y2_ 81 y4^ 

26. a^x^—b^y^. 

26. a^x^ - 2a2 62 a;2 ^2 _|_ ^4^,4^ 

27. (a + 6)2 - (c + d)2. 29. a;2 - 2a;y + y2 _ ^2^ 

28. (a; + y^ -(x- yy. 30. (a - 6)2 - (m + w)2. 
31. a2-2ac + c2-62_26(^-(i2. 

30 
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32. 26c — 62— c2 +a2. 33. 2xy -\-x'^ -{-y"^ —z'^. 

34. 2mw-m2-n2+a2+62-2a6. 

35. {ax-\-hyY-\. 39. x^ -2yz-y^ -z^ 

36. (iax+byy-(ax-by)'^, 40. a2-462-9c2M26c. 

37. l-a2-62+2a6. 41. a^-16b\ 

38. 2xy-x^-y^-{-l. . 43. l-49c2. 
43. a2 + 62-c2-d2 --2ab-2ed, 

44: a2— 62 _|_c2_^2_2ac + 26d 

46. Sa^x^-27ax, 47. (5a; -2)2 - (a;- 4)2. 

46. a46«-c8. 48. (7a;+42/)2-(2a; + 32/)2. 

49. 2a2 +7a6-6ac + 662 -116c + 4c2. 

BO. a^-m^. 55. all -611. 

51. a^-t-c^. 56. a^—m^x^. 

62. a^+ic*. 57. 32a5+a;«. 

63. a« - 6«. 58. a« + 2a3 63 + 6«. 
54. a» - x\ 59. a« - 2a3 6^ + b^, 

60. a;2 + y2 + ^2 + 2a;2/ + 2a;2! + 2yz. 

61. a;2 + 2/2 _^ ^2 _ 2a;2/ + 2a;2 — 2yz, 

62. a;3+3aa;2+3a2a; + a3. 65. a;8 — 3ir2 +3a;-l. 

63. a;8— 3aa;2+3a2a;-a3. 66. a;^ + 6a;2 + 12a; + 8. 

64. a;3+ 30^2 + 3^ + 1. 67. a6-3a4 62 + 3a264+6«. 

68. a8 +3a2 6 + 3a62 + 63+c3 + 3a2c+ 6a6c + 362c 
+ 3ac2 + 36c2. 

69. a3-3a26 + 3a62-63-c8-3a2c + 6a6c-362c 
+ 3ac2— 36c2. 
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70. m^ — 2m^n^+n^. 96. x^ -{-mx-j-nx + mn, 

71. m^+2m^n—2mn^—n^, 96. y^—4y^ +3. 

72. sr2 + 19^2^ + 48712 97. x^y-abx-cxy^abc. 

73. 22 + 29pz + 100p\ 98. x^ + (a - 6)a; - a6. 

74. a;4+5a;2+6. 99. «2 _(c_<^)a;_c6;. 
76. rc«+4a;3+3. 100. a62-6d + c(i-a6c. 
76. ^2y2 4. isxy + 32. 101. 4:xJ -2Sxy-\-4Sy\ 

n. x^y^^lx^y^ + 12, 102. 25a8-30a2 6 + 9a62. 

78. mio + iOm5 + 16. 103. 9a* + 12a2 6 + 4^2, 

79. n2+ 27^^ + 14092. 104. a:2+2a;-63. 

80. n2 - 57n + 56. 105. x^ - 10a; + 21. 

81. a;« - 7a;3 + 12. 106. a;2 + 143; + 33. 

• 82. a2ft2_27a6 + 26. 107. a;2+a;-42. 

83. 64c«-1162c8+30. 108. ri:2-9a;+20. 

84. x^y^z^-nxyz-\- 22. 109. a;* +26a;2 -a2a:2 +62. 

85. 62 + 256 - 150. 110. 8 a^ - 1. 

86. a;« + 3 a;* - 4. HI. 27 a» - 27 y ». 

87. a;2y2 + 3a;y -154. 112. a^ -868. 

88. mio + 151^5 - 100. 113. 21 y^ + 1. 

89. 7i2 + 17 71 - 390. 114. a3 - 125. 

90. 22-15^-100. 116. 256a:4-36a;2t/2+25t/*. 

91. a;i0-9a;s-10. 116. 22bx^~A:(ox^y'^-^4t9y^, 

92. c2(i2_24c(^-180. 117. 289a4-42a262+169!/4. 

93. m«7i2— m8n-2. 118. 2bx^ -Ux'^y'^ -\-4y^, 

94. p^ q^ - 5jt)* ^2 - 84. 119. 49 a*-169 a2y 2 +144^4, 
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120. 9a^-4a^b^-{-4b^. 

121. 4a2-lla6 + 17ac-362+6c + 4c2. 

122. 2x^ +ax-\-cx — a^ -i-10ac — 21c'^. 

123. iix^ +6xy--7cx — 2y^ -\-7cy~6c^. 

124. 4:X^ + 10x2/-\-Sxz-6y^ — 5yz — z^. 

125. 2a2 — 4a6 — 4ac + 262 +46c + 2c2. 

126. 8a;2 + Qx'y + 10a;2 — 2y^ + 2^2. 

127. 2a2+6aa;-18a + 4ic2_30a; + 36. 

128. 32a;5 + 243 2^^ 134. c24 + x'^\ 

129. a 12 + wii2. 136. ^3 _ ^2 _ 4, 

130. 81 -16c*. 136. 3x<^-Ux^+21x-10. 

131. 243m« - 32c«. 137. «* - Sa;* - 4a; - 3. 

132. a2i + «2i. 138^ bx^+x* -2x* - 4«. 

133. a2o + m2». 139. o" + m". 

140. aa: + aa;2 +aa;* — 1 — a; — 2a;2 — a;8 — ic*. 

141. 6a« +15a4 6 — 4a3c2-10a2 6c2. 

142. 9a8ft — 27a26c-6a6c2 +18ftc8. 



GREATEST COMMON DIVISOR. 

Find the G. C. D. of the following expressions : 
143. 18a63 7?iand24a2 62m3. 
^144. 21a4m2, IS a^m^, and 15 a^m^, ;^ i ^ ''-''- ^ 

145. Sa^x'^y -\- llamxy— Sa^m'^x^y and 5xy + Saxy 
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146. x^-{-2x — mx^ —2mxmdx^ +4a; + 4 + aa; + 2a. ^^^-^ 

147. 3a2(a2-a;2)and4a2aj2(«-^)^-'^'^''' -:^- '-. 

148. 3m*(a* — m*)(a 4-m), 4m(a2m — m^)^, and 



4m2 (a^— m2)(a — m). ^t-i. 



\ u 



/re.) ' ^ f ;u ) 



149. x^-4:X-21,x^-12x + Sb,&ndx^-\-5x-Si, V- >* 

160. (aa; - a)2 and a2 (a;2 - 3a; + 2).y' I V - I ) 

161. a;2 -|-3-p_4, ^2 — 2a; + 1, and a;2 — 1. ^-- / 



6/ 



V 



^ 



162. x^—y^, (a;+y)2, anda;2 + 3a;y + 22/2. . 

163. x^ —y^, x^ —y^i a^^d x^ —7xy-{- 6y2. 

164. x^ — l,x^ — 1, and x^ -j- x — 2, 
166. 1 — a2, 1 + a3, and a2 + 6a + 4. 

166. x^ — y^ and x^ — x^y — xy^ + t/^. 

167. a;* + ax^ —a^x — a^ and ic* + a2 a;2 + a*. 

168. 3a3--24a — 9and2a3— 16a — 6. 

169. a;2 + aa; + a2 and 3(x^ -a^). 

160. 21 (a;4 - a*), 14 (a;2 + a2), and 18 (a;2 - o2). 

161. a;2 + 9aa;+ 14a2 and a;2 — 4a2. 

162. a;2_6aa; + 9a2 and a;2 + aa;- 12 a2. 

163. a;4 — 3aa;8 — 8a2a;2 + ISa^a; — Sa* and x^ — ax^ 

— 8a2a; + 6a^. 

164. 5a« + 10a*6 + 5aH2 and an + 2a2 52 -f 2a68 +6*. 

166. 6as+15a46_4a3c2-10a26c2and9a36-27a26c 

— 6abc^-\-lSbc^. 

166. 8aH^-10ab^ + 2b^ and 9aH -9a862 + 3a2 68 
-Saft^ 
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167. %^ + 2x2 + 2a; + 1 and x^-2x- 1. 

168. 2a;2 —xy — Qy^ and dx^ — Sxy + 4y'^. 

169. 2x^ - 3a;2 - 2a; + 3 and dx^ + 2a;8 - 2a; - 3. 

170. 15a;8+35a;2 + 3a; + 7and27a;4 + 63a;8-12a;2-28a;. 

171. a;* + 2a;2+9and7a;3 - lla;^ + 15a; + 9. 

172. 12a;2 + 55a; + 63 and 63a;3 _ ^^^2 _ 343a; + ;96. 

173. acx^-{-{ad + bc)x-{-bd and a2a;2 -'62^ 

174. a2a;2 — 2aca;3 — b^y^ + c2 22 and ©2^2 _j_ 2abxy 
-{- b^ y^ — c^ z^ , 

176. a^x -\- {x-{-a)ax-\- x^ and a* -~a;2. 

I 176. a;3+7a;2— a;-7, a;3+5a;2-a;-5,anda;2-2a; + l. 

177. y^—y^-y+ly Sy^-2y-l, and y^-y^+y-1, 

178. a;8-4a;2H-9a; — 10, a;^ + 2a;2 — 3a; + 20, and x^ 
+ 5a;2— 9a; + 35. 

179. a;8 - 7a;2 + 16a;- 12, 3a;3 - 14a;2 + 16a;, and 5a;8 

— 10a;2+7a; — 14. 

180. t/^ - 52/2 + lly - 15, y^ - y^ -\- Sy -\- 5, and 2y^ 
-72/2 + 162/ -15. ; — 

xlsL 2a4 +3a3a; — 9a2a;2 and Qa^x—lla^x^ + 14a2a;3 

— 3aa;*. 

182. 6x^ - x^y— 3a;22/2 + Sxy^ - y^ and 9a;4 - Sx^y 

— 2a;2t/2 -^^xy^-y^. 

183. 6a^b-6a^by-2by^-\-2aby^ and 12a26 + 36y2 

— Idaby, 

184. a8+9a2 + 27a-98anda2 + i2a-28. 

185. 8a8 62-24a2 63+24a64-86«and 12a^-24aH 
-\-12aH^. I 
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186. 6a« + 20a* - 12a^ -48a2 -f 22a + 12 and a» +4a5 

— 3a* - 16a3 + 11 a2 + 12a - 9. 

187. 2a3 - 2a2 6 - 16a62 + 1268 and 3a4c -Qa^bc 
'-24a2 62c + 54a68c — 246*c. 

188. x^ -\- x'^y -\- xy 4 t/2 2iXi^ x^ — y^, 

189. a;* -{- x^y'^ -\- x^ y^ + y^ and a;* — y*. 

190. 9a;8 + 53a;2 - 9 a; - 18 and ic2 + 11 a: + 30. 

191. 2x^ +a;2— 8x+5and 7a;2 — 12a: + 5. 

192. 2a;*— 4a;» +8a;2-12a;+6 and Sx^-Sx^-Qx^ 
+ 9a;-3. 

193. 20a;* + a;2 - 1 and 25:»* + 5a;3 - a; — 1. 

194. ac4-6d + ad + be and a/+ 2bx + 2ax-{-bf. 

196. a2 + 62 _^ ^2 _|. 2a6 + 2ac + 26c and a^ - b^ — c'^ 

— 26c. 

196. aj» — (2a + 6)a;2 + (2a6+ a2)a;-a2 6 and 3a;2 

— (4a + 26)a; + 2a6 +a2. 

197. 3a* - a262 - 26* and 10a* + Ida^b - lOaH'^ 
-15a68. 

198. 2a;(x-3) + 3(a;-6|) + 15and2a;8-5a;2-6a; + 15 

199. a;* + 67a;2 + 66 and a;* + 2a;8 + 2a;2 -f 2a; + 1. 

200. a;* + ax^ — 9a^x^ + lla»a; — 4a* and x^—ax^ 
-3a2a;2 + 5a3a;-2a*. 

201. a;* + aa;8+2a2a;2 + 3a8a; + a*anda;*+ax8+2a2a;2 
+ 3a3a; + a62a; 4- a* + a2 62. 

202. 15rt* + 10a36 + 4a262 + 6a63 - 36* and Ga^ 
+ 19a26 + 8a62-56». 

203. 15a;8 - 14a;2y 4- 24a;y2 _ 7^3 and 27a;8 + 33a;2y 
-20a;2/2 + 2y«. 
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204. 21ic2 - SSxy - 11 X + 223^2 _|_ 99^^ and Vlx'^ - ^hxy 
— 6a;-33y2_|_22y. 

205. 3a3-12a2-a26 + 10a6-262 and ^a^-Yla^h 
+ 8a62_63. 

206. x^ rf 3a;2y — 9a:i/2 ^hy^ and a;^ — lx'^]j-\-\\xy'^ 

207. 6a;4-2a;3 -3x2 +4a;-l and So;* + 2a;3 - 4a;2 

+ 3a; + l. 

208. x^ + 2a;3 - 7x^ +Sx-5 and 2^4 + 5x^ - 16a;2 
+ 14a;- 15. 

209. 6x4 _ a;8 _ 3^2 _ 4^ _ 4 and 8a;4 - 2x^ - 19a;2 
+ 3a; + 10. 

210. 6x^ ~9x^ i-ldx^ -12x^ +19X-15 and 4x^ -2x^ 
+ 10x^-\-x-{-15. 

211. 3a;S+2a;4 4-a;2 and 3a;* + 2a;3 - 3a;2 + 2a; — 1. 

212. x^—x^ -x-hl anda;*- a;8 +x2 — 2a; + l. 

213. 21a;8+28a;2-15a:-20, 21a;8 - 28a;2 - 15a; + 20, 
and 14a;3 _ 21 a;2 _ IQa; + 15. 

2U. a;2—3a;2/- 102/2, aj2 + 2a;t/ - 35i/2, and x^ —Sxy 
+ 15y2. 



LEAST COMJUON MULTIPLE. 

Find the L. C. M. of the following expressions : y , 

216. (a;~a;2)2, (a;2-l), 4(1+ a;) a:., • 

\-- 216. 4(a-6)2, 6(a3-63), ^6(a3+63), 9(a»-ft«). 

217. a;2 - 3x, a;2 - lOx + 21, a;2 - 1 x. 

4 
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218. a' — x^,a^+x — ax — a, 

219. a«-9a2+26a-24, a^ -Sa^ + 19a- 12. 

I— 220. 3(a3 -68), 4(a-6)8, 5(a4-6U 6(a-6)2, 

221. x^+bx + b\ 5(a;-6), 6(a;8+63). 
■-- 222. 21(a;*-a4), U(x^-\-a^), 18(a;2-a2). 

223. a;2 + 9ax + 14a2, a;2 - 4a2. 

224. a;2-6aa; + 9a2, a;^ +aaj-12a2. 

^225. x^-Xy x^-1, x^~\-l, 

226. 4(a;8-a;2/2), 20(a;3+a;2 2/-ajy2_2^8)^ 12(xy^ -\-y^), 
12(x^-{xyy, Six^-x^y). ^ 



.227. 8 (a2- 62)^ 12(a + 6)2, 20(a-6)2. 
-^228. 4(a + 6), 6(a2-ft2)^ 3(^3 ^.^s-). 
"^229. 15(a2 6-a62), 21(a3-a62), 35(a62+63). 

230. x^ - 1, aj8 + 1, x^ - 1. 
\231. rc2-l, a:2 + l, a;* + 1, :r«-l. 

232. aj2 — aa; — 2a2, a;8+aa?2, aa;2— a®. 

233. x^ — a;2^ — a2aj + a2y, a;^ + aa;2 — a;y2 _^y2^ 
^234. a:2-l, a;» + l, a;8-l, aj« + 1. 

235. a;2 + 3a; + 2, a;2 + 4a; + 3, a;^ + 5a; + 6. 

236. rc2+2a;-3, a;^ + 3a;2 -a;-3, a;^ + 4a;2 +a;-6. 

237. a;2+5a; + 10, a;^- 19a; -30, a;^- 15a; -50. 

238. a;2-3a; + 2, a;2-4a; + 3, a;2-5a; + 4. 

239. a;2 + 5a; + 4, ^2 + 4a; + 3, a;2 + 7a; + 12. 

240. a;2-9a; + 20, a;2-12a; + 35, a;2-lla; + 28. 



/ 
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241. 6x2 -a; -2, 21a;2-17a; + 2, 14a;2+5aj-l. 

242. a;2-l, a;2 + 2a;-3, 6a;2-a:-2. 

243. x^ - 27, aj2 - 15aj + 36, %^ - 3a;2 - 2a; + 6. . 

244. a;8-6a;2+llx-6, a;3-9a;2-h26a;-24, x^-^x^ 
-f 19a; - 12. 

245. a;2— 4a2, a;^ + 2aa;2 + 4a2a; + Sa^, a;^— 2aa;2 
+ 4a2a; — 8a«. 

246. a;2 — (a + ft)a; + aft, a;2 — (6 + c)a; + 6c, a;2 — (a + c)a; 
+ ac. 

247. 2a;8 + (2a - 3ft)a;2 - (2^2 + '6ah)x + 363, 2a;2 - 
(36--2c)a;-36c. 

248. 6(a8-68)(a-5)«,9Ca*-64)(a-6)2, 12(a2-62)3. 

"^ 249. a;2 + 11a; + 30, a;2 + 12 a; + 35. 
(^850. a;2-9a;-22, a;2-13a;+22. 
251. 2a;2 + 3a;+l, a;2-a;-2. 

262. a;»+a;2y + a;y + 2/2, a;*-y*. 

263. «» -8a; + 15, a;2 + 2a;-15. 

264. 21a;«-26a; + 8, 7a;» -4a;2-21a; + 12. 

266. a;* + »2 y -|- /py2 _j_ y3^ ^8 _ ^.2 y _|_ rj^y2 _ ^^8^ 

266. o8+2aa6-o62-263, a* -2a2 6-a62 + 268. 

267. a;2-3a;-4, a;2-a;-12. 

268. «» + 5a;2 + 7a; + 2, a;2 + 6a; + 8. 

269. 12a;2+5a;~3, 6a;8+a;2-a;. 

260. a;»-6a;2 + lla;-6, a;^ -9a;2 + 26a;-24. 

261. a;8-7a;-6, a;« +8a;2 + 17a;H- 10. 



K 
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'^263. x^-2x^-Sx'^+Sx-4, x^ -dx^ +20x-lQ. 

^265. x^+Sx^y-9xy^+5y^, x^-7x^y + llxy^ -5y^. 

266. 6x^'-2x^-Bx^ + 4x-l, Sx^-^2x^-4x^+Sx-\-l, 

267. x^-{-2x^-7x^+Sx-d, 2x^ + 5x^ -lOx^ + Ux 
-15. 

268. 6a;*-a;«-3a?2-4x-4, Sx^ -2x^ -19x^ +Sx 
+ 10. 

269. 6a;«-9a;* + 19x»-12aj2 + 19a; — 15, 4a;*-2a;» 

+ 10a;2+a: + 15. 

270. Sx^ + 2x^+x^, Sx^+2x^-Sx^+2x-l. 

^l..x'^-x^-x + l, x^-x^+x^-2x+l. 

272. 21a;» + 28a;2-15a;-20, 21a;» -28x2 -15« + 20, 
Ux^-21x^- 10a; +15. 

273. x^—Sxy-10y^,x^-{-2xy-S5y^,x^-Sxy-\-ldy^. 



REDUCTION OF FRACTIONS. 

Reduce the following fractions to lowest terms : 
274. -- — — — — :. 276. 



x2 + 26a? + ft2 6^2 +llaa; + 3x2 

276. — — -:. 277. 



278. 



279. 



x^—a^x^ 3x* — 24x — 9 

9a;g+2x« -}-4x^ -x-\-l 
15a;4 — 2x^ + lOx^ — x + 2 

a2d2_c2rf2_a2c2+c* 



4a^d—4acd — 2ac^ + 2e^ 



280. 



281. 



282. 



283. 
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ba^ -i-lOa^x + da^x^ 

eac-hlObe + dad + 15bd 
6c2+9cd-2c-3d 

a^bx — b^x^ 
2a;t/ + 3y2 ^2x^ + 3xy 



Sex + 12cy — lOda; — 15dy 



284. 4+^:. 290. ;' + l^'y + 3;;y l. 

OCR a«-w« ^^ a3--2a2ft+2a62-63 

(a + 7»)(a — m) a^-^a^b^+b^ 

286.4^^^. 292. ^'~^' 



0C7 7a;^ — 21a? + 35 ^^ ac + bd-}- ad-{-bc 



lla;2 — 33a;4-55 am-\-2bp-^2api-bm 

288 ^^ ~ ^^ ^ + ^^ 294 a;^+(q + 6)x + a6 
«2-4a; — 21' * a;2 + (6 -f c)a; + 5c" 

^^ 4a;2 + 12a; + 9 ^.^ 2x8+a;2~8x + 5 

289. -— : TT. 295. 



296. 



2a;2-5a;-12 7a;2-12a; + 5 

(a + m) (a + wi 4- cc) (a + ^'?^j;;i^)___ 
2a2 m2 4- 2 a2 a;2 H- 2 m2 a;2 — a* — m* — x** 



297.^-^1 300. 14.^-34^ + 12 



a20 + a;2«' 9aa;2 — 39aa;H-42a 

298. — ^«;±i— .. 301. 10«-24a^ + 14a3 



a8+2a2+2a + l 15 - 24a + 3a2 + 6a8 

3aa;2-13a a;H 14a o^o 2a^>« + a62-8a&+5a 

4» 
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o/^o a8-3a2+3a-2 «^^ x^ -2x^ -lbx + S6 

ouo# . oOtl. . 

a»-4a2+6a-4 Sx^-Ax-ld 

304 Q^-«-20 «.^ 3a;» + a;^-5a; + 21 

• a2+a-12' • 6a;8+29a;2+26a;-2l' 

g^,. a;»-3a;2+4a;-2 «.- a;^-rc«— 4a;^ -x + l 

®- a;8_a.2_2a; + 2" 4x8 -Sa:^ -8a:- l' 

QAA 5i-7^i-10 oto a«- 7024-160-12 

2a;2 — x — 6 3a8 — 140^^ + 16 a 

307. 5^±i5i±i^2 313. 4±|^. 

a;8 + 4a;2 + 4a; + 3 x^ + 5a; + 6 

3^g^.^-x2-2.-f2 3^^^.2.9.4-20 



315. 



316. 



317. 



318. 



319. 



2a;8— « — 1 x2+6a;-55 

9a;8 4-53a;2-9a;-18 
a;2+lla; + 30 

12oc + 20 bc + lSad + SObd 
12c2 +lScd-4c-Qd. 

2a;2 +3a; + l 

a;2 — a;-2 
a2 — 3afe + ac + 2fe2 — 2fcc 
a2-62 + 26c-c2 

a;* + x^y2 _j_ 2^2^ 4. ^s 



a;* — y* 



gg^ 3a;8— 3a;2y + a;j^2 _.2,8 



321. 



4a;2 _ccy + 3y2 

a6 + 2a2 — 362- 4 bc — ac — c ^ 

9ac + 2a2-5a64-4c2 +860 -1262 



««, 3a;s -75a^a; x*-^ 

^^^- 2a;* + 13a2 x 2 + ISa** "^^^^ x « - 1 



REDUCTION OF IMPROPER FRACTIONS. 
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334. 



325. 



336. 



327. 



328. 



329. 



330. 



331. 





+ 1 

• 


332. 


20x2+ a; -12 
12a:»-5x« + 5a;-6' 


x^ + a^x^y 




333. 


• a;2_2aa; + o2 


a;6_flj4y2- 


x»— 2oa;2 + 2a%-a» 


cc* +a2a;2 + o* 




334. 


2a;» 5a;2 8a; -16 


x^ — a^ 


2a;»+lla;2+16a; + 16 


/j»n* — 1 4/2n 




335. 


a;« 3a*a; + 2a« 


x2myn-{-l' 




2a;* + aa;* + a* 2— 4 a* 


x^ 10a; + 21 




336. 


a;« 8a;- 3 


a;8- 46 a; 21* 




a;*-7a;2+l* 


x^ -h9x + 20 




337. 


a;* +a* 


a;8 + 7a;2 4-14a:- 


+ 8- 


X* + o* a;* + a* 


a;2+a;-42 




33S. 


x»-a;2— 7a; + 3 


a;8-10a;2+21a;- 


4-18- 


a;* + 2x*+2a; — 1* 


6a;2-lla? + 5 
3x8 2a;2 1* 




339. 


3a;*-14a;»— 9a; + 2 
2a;* — 9a;*— 14x + 3' 



REDUCTION OF IJMPROPER FRACTIONS. 

Reduce to mixed or entire quantities : 
9a252 ^Scib-U^—2c 



340. 



34L 



342. 



3a6 + 2c 



o' 



x' 



a^ —ax + x^ 
a^ x — Sax^ 

m 



343. 



344. 



Sa^— 12a6 + y-9a 
3a 

a — b 



345. 
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x^ + ^xy + y^ + a;^ — y* 



346. 






«rrf • 




iw —'p 




348, 


1 


a ah -\- a^ 


b 




ab — b 




349. 


m 


+ o6 4- 5am 






m + b 




»p;n 


«2 


+ 3a: + 2 





353. 



353. 



354. 



x — S 

x^ + ax^ — Sa^x — 3a* 
a; — 2a 

x^ — 2x^ 



x^ —x-\-l 

x^ + l 



a; + 3 ic-l 



REDUCTION OF MIXED QUANTITIES. 

Reduce the following to improper fractions : 

365. a + 6 + ^^^. 356. 2 + 3y-?^. 

a — o Ay 

367. y^ ^'-y'-\ 

y 

o(?o , , xyz — z^m—2m^z 

368. xy + mz+ -^ . 

s + 2m 
359. (a + 6)2-^"^-^. 360. a2+a + l+ ^ 



a+6 a— 1 



36L3a + y-^a+^^ 

a; — y 

362. 3aa:-y2+m-?^^'+^2/^ 



363. (a -2)3 



a + a; 

4aS — 24a2 + 48 a — 32 

a + 2 
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364. (a-iy-^-^^^^-. 

a 

366. «» + Sxy + 3," + 7 y 

366. c + 2a6-3ae- ^'^-^^^'^ + ^' . 

62— 6c 

12a62_8a62c 



367. 26 + 46c-8a6 + 



26 + 2a6 



368. 4a + x^c + ^^^±^^±-^y--'-^. 

Sa + x-2y 

ofiA o , r. , n , 25a;2-81j^2 

369. 2a + 5a; + 9yH —- 



ADDITION AND SUBTRACTION OF FRACTIONS* 



Perform the operations indicated : 



371. 



1+a 1— a 1 — o' 

l+a;2 1— a;2 
1— a;2 l+a;2* 



a ' a^ . a* 



372. - — ' — — — + ,^ . 

1-a (l-a)2 (1 — a) 

373. ?Li:_^ + ?z:^ + ^^. 

ab ac bo 



3 



2(a; + l) x + 2 2(a; + 3) 
376. 5x-j + ^ + x\ 
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376. ,^1^4- y ^^ 



m. 



378, 



m p 



m-\-p wi — p 

3 4(1 -5a) 7 

l+2a 4a2-l 2a-l 



379 a;(16- a;) 2x + S 2 -3a; 
a;2— 4 2 — a; a; + 2' 

a \ a / 

381. "LtP + P+1 + !1±^ , 

(p — x)(x — m) (x—m)(ni—p) {m—p)(jp — x) 
ofio «~^ I 6 — c 2a6 — 2ac 



+ 6 6 + c 6(o + c) +c(o + 6)— 6(c — 6) 



l—x \+x \-2x l+2z 

m.—^. r+ ... "".. . + 



a (a — 6) (a — c) 6 (6 — a) (ft — c) c (c — a) (c — 6) 

386.^±l!l!-?^-2-^. 
xyix—yY X y 

ooi? a;2 + aa;H-o2 x^—ax + a^ 



387, 



X* — a* «* + a* 



a;y xy-\-y^ x^-^-xy 



3gg^x^-2x + 3^ .-2 1 



a;^ + l a;2— x + l a; + l 

1 9 

389. -^. : — -A. ^+ 



(x ~B)(x — 4) (x - 2) (« - 4) (x — 2) (a; — 3) 
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390. -J—- , ^--^ ., + 



x(x + l) xix + l)ix + 2) x{x + 2) 
891. r^4=^^ + :r^V + ^ 






393. ^A_+ ^-y .giizlg! 

a; — y x^ -\- xy -{■ y^ x^ — y^ 

394. -— -^ + -T^ —: + 



QQi- a + 6 a — 6 2(a2a; + ^^t/) 

^^^* 1 — I 1 — I — o — 7, 7» — .;"• 

ax-\-oy ax — by a^x^-\-h^y^ 

396.-^^—^+ * 



(a + h)* {a+by a + h 
397. 3 _3^ 1 1-x 



4a-a;)2 8(l-cc) 8(l+a;) 4(l+a;2) 
398. ^-i^--:_«ll + fe^-Ca -c)" ^ c« - (a - 6): 



399.1+ 4-^- .-:r^+^-' ' 






2 



. a;2 t/2 22 2/2 2;2a;2 22^2 2/2 



-[z2_a.2+yl\ 



402 -^ ^ ^^^-^ 

l-2a: l+2a; 4a;2-l* 



48 AUGEBRA rBOBLEXS, 



MO. 



SStL 





X 


1 


X x« 


-3. 


^J^' 


1 


(I - 1)» 


• 

-1,' 
1 




— a) (X 


-2a) (X 
1 


— a) 


• X — 3 a) 


t 


(* — 2a . i> — 3 a)" 





c* 



(a — 6} .a — «; ^^ ~ ^.' '}> — a) v.^ — «; V^ — ^,^ 



407. 



408. 



2x 1 1 



x^-x«-rl x»-z-l x^^x-1 
12 3 



x2-7x-rl2 x5-4j^3 x^-hx-i 



XtXTIPUCATIOM AKD DITISIOH OF FRACTIONS. 

Perform tlie operatioiis indicated : 
a* — ^* a* - — 



40». 



410. 



a-6 a6-62' 
a-x — x». 3a 



a 2<ix-2x^ 

411 ^«^-l^^- _ 56 

a — 26 8a2 ^32a6^326*" 

412. « . (^-^^^ - iV 

\a'— ax- / 
^^ x~x^ . 2ax-2ax5 



3a2 
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111 2a^x~.2x'' a^ + a x -\- x^ « 
*a^x — 2ax^+x^ a — x \l 

>-2) 



r*«- i'-Sry-i 



X 



416. ^IJZVI x-^^^^-X ""^y 



418. SaX^^X^^. 

419. ^!zi£l X ^i^i X ** 



8 _ «8' 



a + 6 a + a? a; (a — a;) 

420. "^^^ X ^^^t^-. 

my m — a 

421. «4z:^x^^. "^ 

433. f^-SaV^n./.-'^V 

\a x^ I \ ^ I 

\y^ ^1 w y ^) 

\a-\- X I \a -\- x I 

\a3 a;3 \a2 a;2/ a x) \a x) 

±on a;^ - 13a; + 42 ^^ a;^ - 9a; + 20 

a;2— oa; a;^ — ba; 

5 
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428. ^X^X^. 

429 a?^ — q^ a;^ + &a? + ca; + be 

x^ -{-bx — ax — ab x^ -^ ex -{- dx -]- cd 

430. ^^+^-12 ^^- + 2^-35^ 
a;*-13a; + 40 «*— 7a; — 44 

431. (l-a + a2)x(l+- + -V 

\ a a'/ 

\a2— 2aa; + a;2 a + «/ 

(a^ +aa: + a;2 ^^ - „\ 
Xa2-aa; + a:2 . 
a — x I 

433. ^"^'-^ ^^-1 



2(o + 6) 2a«+2a6 



\ * + y y/ \ y » + y/ 

436 / ft^ + ft" g'-^n . / a + 6 a-b \ 
' \o«-6« a2 + 62J ■ \a-b a + bj' 

436.(f-A-_^_2)x(i 2c ) 

\oc ac ah a] \ a-{-b + c/ 

4^. /^ + 2!_H_« + i)xf5-^). 
\a^ x^ a X j \a xj 

438 /a:'-2a; + l \ /g''-4a;+4 \ /a;''- 6a; + 9 \ 
\(a — 6)2 c^/ a — b — c 



MULTIPLICATION AND DIVISION OF FRACTIONS. 51 
p^ + 4p^ q + 6p^q^+4pq^-^g^ 



440. 



p4. _ 4^3 ^ ^ Qp2 q2 -4pqS-{- q^ 
* p^-Sp^q-\-3pq^-q^' 



.,- / ax \ ^ I ax \ [a-\-x . a — x\ 

y a — x] \ a-\-x] \a — a; a + a;/ 



442. a- 



In the following, perform the operation as in multiplica- 
tion and division of entire polynomial quantities : 

4«.(5f! + 3a.-'-f)x(2.--«.-f). 

*^* ^2a;* 10a; 15^ \a; 3/ 

**'• \ 3 36 3 8/ V 3 2/ 

/ , lal^h 107 ,., , 5a68 , 76*\ 

450.(!-2 + f-5)x(5-2-f + ^). 
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\x^ 2xy y^/ \ x^ oxy y^/ 

454. l^x^ --4x^ -{-'^^x^ --x^ -~x + 27] 
\4 8 4 4/ 

-^(-x^-x-^sV 
\ 5 40 2 / 

\b^ h- 2a^b^) [b^ b^ 2a^b^r 

^^^ fa^x^ abx^ aex^ b^x a^x a\ 

* \bT ~C^ ^2 ^'^J^~d) 

(ax b\ 

458. /9«16i_ 25/!m!^7H^_^3^,\ 
\ 4c2 9^ 9 / 

\ 2c ^r / 

^-r. /a^c . a^c la^c 3a«c , a^c^ 2a^e^ ^ A 



/a , 3a2 \ 



be a be d^ de 



)"(^ d) 
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SIMPLIFICATION OF COMPIiEX FRACTIONS. 

Simplify the following expressions : 



li + i(«-3) 



1 4- x^v^ 
xy " 



H-K^-a) ^y xy_ 



1 



l + 2a 1 — 2a 1— : 

.... l-2a l + 2a 1- 

464. • xy 

l-2o , l + 2a " 



l + 2a 1 — 2a 



6 + 



' ^ rf + ^ 



465. 1+" ^-« . 468. ^ 



+ 



adj—ac 



1 — a 1+a 6d/+6e + c/ 

(l-2m)'' + (2»t + l)i' 
^ (l-4m^)-a-2m)'» 

(l-2m)2-(2m + l)2 
,1 

470 y 1 



y + - 

z 

471 .a-6 « + 6\ . / «^-6» a^+6^ 

+ 6 a-b ' [a'^ + b^ a^-b^ 

5* 



(^ 



54 



ALGEBBA PBOBLEMa 



473. 



3a; , x—1 



f(^ + l)-i-2i 



475. 



X — a 



(x — b) (a; — c)' 



X — 



x-\-a 



x — \ + 



473. 



a; — 6 



a: — 2 + 



X — 6 



474. 



2a;-l 



x-\-l ^ . X 1 
x^ H 

2 2 



a 



1 + 



476. 



a-1 



1 + 



a 



a 



2 



1- 



a-1 



a 



+ 



^^ (a; + g) (a; — 6) (a; — a) (a; + h) 
*^^- 1 ^ 1 

{x -f a) (a; + h) (x — a) (a; — 6) 



a b 



478. 



o — 6 a + 6 



a 



a—b a-hb 



ajf_6 6 



481. 



a + 6 



-4 

a 



479. 2x + 



3x + 



4x 



482. 



1 + 1 + 1 

ab ac be 

a^-(b + c)g' 

ab 



480. 



1 + ^+^ 



X X 



2 



483. 



1 + 



1 + 



484. 



X 



\ 



1+i 

X 



+ 1- 



1 \ 



a; + l 



X 






— a; - 



1-x 
x-1 



SUBSTITUTION. 



55 



1 + 



485. 



a — X 

a + X 



1 + 



a^ ~x^ 



a^ 7\- X 



2 



1- 



a— X 

a-^-x 

2xy 



tt' 



X' 



u^ -^ x' 



486. 



(x + y) 



1 + 



2xy 



(^-y) 



2 



y 

X 



\ 



1+y- 



\ 



XJ 



m^ +n^ 



~—m 



487. 



n 



X 






n m 





x-{-a x — a 


Afifl ^ ^ 


x — a x-\-a 


X a X -{- a 


x-i- a x — a 



x — a x + a 



489 C^ + ^-g)^-^^ (6 + c-a)2-(f2 



(a + 6)2 - (c + dy (b + c)2 - (a + d)2 
(c + a-6)2-(f2 



+ 



(c + a)2 -(6 + rf)2 



SUBSTITUTION. 



Substitute' in the following : 

490. (a + 3) for a; in a;^ + 2x^ -a; — 10. 

491. (a — b) for y in y^ -{-by + x. 

492. a for 6 in a* + 2a8 6 + 2a^ b^ + 2afc8 + b^'. 



493. (a: + 1) for z, (a? — 1) for a, in 25» -{- az^ -h a^ z + a^. 
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376.-^^+ y *^ 



377. 



378. 



m p 

m-\- p m — p 

3 4(1 -5a) 7 



l+2a 4a2— 1 2a — \ 



379 ^(16-g;) 2a: + 3 2 -3a; 
a;2— 4 2 — a; a; + 2' 

a \ a I 

ggj ^ + p J ;> + a? I m + a; 

(2> — a;)(a;— m) (x—m){m—p) (m—p)(p — x) 

ofio <^"~^ ,^~~<^ 2ab~2ae 



a-\-b 6 + c 6(a4-c) +c(a + 6)— 6(c — 6) 



1 — a; 1 + a; 1 — 2a; l+2a; 
384.— .5^^: .+ .., ^.. + 



a (a — 6) (a — c) 6 (6 — a) (6 — c) c(c— a) (e — 6) 
ooi? x^-^ax + a^ a;2 — ax + o^ 



387. 



a;* — a* a;^ + a* 

x^+y^ x^ y^ 



xy xy-\-y^ x'^ -\r xy 



3gg^.^-2. + 3^ .-2 



a:*H-l a;2-~a;H-l a; + l 

1 9 

389. -^!: : -^^ - + 



(a;-3)(a;-4) (a;-2)(a:-4) (a;-2)(a:-3) 
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390.—^ , ^^-^ , + ' 



x(x + l) x(x-\-l)(_x-\-2) x{x + 2) 

891. ,,4^-^ + ^-V + ^ 



x^ ~xy -\-y^ x-\-y x^-\-y^ 

893. -JL_+ ^-y .gynli!^ 

X — y x^ -\- xy -\- y^ x^ — y^ 

*a;2+a: + l x^-x + 1 x^+x^ + l' 

«tq- a + ^ ■ g — & ■ 2(a2a; + ^^t /) 
ax-\-by ax — by a^x^-\-b^y^ 

396. _J^^__^^+ * 



(a + i)» (a + 6)« a + 6 



4a-a;)2 8(1 -k) 8(1 +«) 4(l+a2) 

398 <^^-(b~cy b^-(a -cy ei-(a-by 
*(a + e)2-62 (« + 6)2_c2 (j + c)^-^* 

m4 + 4-^--:r^+^-' ' 



«« a;2 a; (a;2 + 1)2 a;2+l a;2 (a;2 + 1) 



2 



2(a:-l)2 4(rc-l) 4(aj + l) (a;-l)2(a; + l) 



[22-a;2+^]. 



402 -1 L 2-^1^ 

1 — 2ic H-2a; 4a;2 — 1 
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X 1 a;(a;2-f3) 



403. 



404. 



(a; -1)2 (x + l)2 (x2-l)2 
1 1 



(a; — a) {x — 2a) (x — a) (a? — 3a) 

+ L 

(a: -2a) (a; -3 a)' 
405 ^- + —.-J^- + .. .-^ 

•(a-6)(a-c) (h-c){h-a) (e-d){c-h) 

.^^ 2ax + x^ a2+5aa; x 

40o. 



(a — a;)2 (a + a:)^ {a — x) 



a:* — a;2 + l x^—x-^1 a;2+a;+l. 

408. . } ■ + 2 ^ 



a;2-7a: + 12 a;2 — 4x+3 a;2 — 5a;+4 



MULTIPLICATION AND DIVISION OF FRACTIONS, 

Perform the operations indicated : ^ 

a ■]- ab — b^ 

410. ^^_^x ^'^ 



a 2aa; — 2a?2 

^„ 4a2_l662 55 

411. -, — X -- 



a-26 8a2 +32a6 + 3262 



\a*— aa;^ / 
i^o a; + a;2 2aa; + 2aa;2 

413. — — T — ^ z 
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*!*• -^ ;i — r—T -^ • 

a-^a: — 2aic2 H-ic^ a — x J 



\ \ l + x) 1-x 



416. — giz-_yl_x '^' + y' X ''+y 



«* + 2a;2 2/2 -j- y4 3.2_^y_|_y2 2.8_y8 



417. 4±£^x(^ L). 

418. 3aX^^X^^. 
2a a + 6 

419. fizifi X ^^^- X " 



a + 6 a+a; a;(a — cc) 

my m — a 

431. «_iz:^x^^. '^ 

oax a-{-x 

432.P-8aV^'V-(.-^V 

\a x^ I \ ^ J 

4S5.1+(2=iV*l^(i-iV. 

\a -{- X J \a-\- x I 

\a^ x^ \a2 a;2/ a xj \a xj 

*^- ^ ^ ^ ^~A • 

x^ — bx x^ — bx 

5 
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a2-l 2a 2 + a 

*^« "■; — ; 1^~1, • 

x^ + hx — ax — ah x^ ~{- cx-j- dx-\- cd 

430 ^^+^-12 a;2+2x-35 
*a;2-13a; + 40 x^-7x-U' 

431. (l-a + a2)xfl + - + -V 

\ a a^/ 

433. f_£;p?!_x-^) 

\a2 — 2aa; + a;2 a-{-x/ 

Xa2-aa;4-a:2 • 

a — a; / 

433. ^«'-^ *'-! 



2(o + i) 2a*+2ai 



434./l + _IL.+f\^/2 + E ^y 

\ « + y yj \ y « + y/ 

* \a2-62 a^ + J^j ■ [a-b a + b}' 

436.(f-A.-±_?)xfl ^). 

\6c ac a6 a/ \ a + o-\-c/ 

437. /?! + ^_?_« + i\x/?-^). 

\a2 a;2 a a; j \a xj 

438 /^' - 2a? + 1 \ /:g2 -4a?+ 4 \ /a;^ - 6a; + 9 \ 
•\a;2-5a; + 6/ \a;2-4a;+3/ \a;2-3ic+2/ 

\{a — hy c^J a — h — c 



MULTIPLICATION AND DIVISION OF FRACTIONS. 51 

p^ — Ap^ q -{ Qp^ q^ —Apq^ +9* 
p^ —Sp^ q-j-Spq^ —q^ 

441. /„ + ^xf«--^^U/^±^+^. 

\ a — xj \ a-\-x) \a~x a + a;/ 

In the following, perform the operation as in multiplica- 
tion and division of entire polynomial quantities : 

443. /— + 3ax — 1 X |2a;* — ax — — 1. 



^•(Y-i-i)x(t4} 

/3a! 3«_1\ /a_l\ 



447. ^ 



• /x» ITx^ X 1\ /2x 1\ 
' \3 36 3 8/ ■ \3^ '2/ 

448.(5a*+-^ T2"''* +-6— '"T") 

^(2a«-a6-^y 

449. (x*-'^a^ x^ + ^+ ^) ^ U - 2aa; + 
\a X y) \a X yj 
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\x^ 2xy y^f \ x^ oxy y^/ 

464. I- x^ - Ax^ ^'^^x^ -—x^ -~x -{• 27] 
\4 8 4 4/ 

\ 5 40 2 / 

-i-l \-6ab^]. 

[5 4 ^ / 

' [b^ b^ 2a46V \68 65 2a*6V' 

i.R7 /a^ic^ aftic^ aca;2 b^x a^x a\ 

(ax b\ 

j-^ /a^c , a^c la^c 3a«c , a2c» 2a^c^ . A 
4o9. / ^ — a* c^ I 

\b^ b^ b^ 62 62 6 / 



\h^ 62 ^ 



) 



he d be d^ de 



V\b dj 
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SIMPLIFICATION OF COMPLEX FRACTIONS. 

Simplify the following expressions : 

463. H-|(^-«) , 467.^! £2^. 



|(a + a;)-| 



1- 



l + 2a 1 — 2a 1- 



, 1 
.... l-2a l + 2a 1 

1 — 2a , 1 + la 

+ - -_ a 



l + 2a 1 — 2o 



6 + 



1 1 d + ^ 



465. l+« l-« . 468. ^ 



+ 



adf—ac 



1 — a 1 + a bdf+be + ef 

(l — 2my+(2m + iy 
^g (l-4m»)-a-2m)' 
* (l+2»»)''-(l-4m'') ' 
(l-2m)2-(2m + l)« 

470. y 1 

„ I 1 y(xyz + x + z)' 

y + - 

z 
f a—b a + b \ ^ f a"^ - b^ a^+b^ 



a 



+ b a— hi \a^-\-b^ a^—b^ 

5* 



64 
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472. 



3a; x — 1 

2 3 



f(.+i)-5-2i 



475. 



X — a 



(x — b) {x — c)' 



X 



x-^ a 



a: — 1 + 



6 



473. 



X — 6 



x — 2-\- 



x — 6 



474. 



2a;-l 



x + 1 ^ . X 1 ' 

2 2 



a 



1 + 



476. 



a-1 



1 + 



a 



a 



2 



a-1 



a 



+ 



477. 



(x -j-a) (x — b) (x — a) {x + b) 



+ 



{x + a) (x-\- b) (x — a) {x— b) 



a b 



478. 



a — b a + 6 



a 



a — b a-f 6 



a + b b 



481. 



a + 6 



-4 

a 



479. 2x + 



Zx + 



4x 



483. 



1 + 1+1 

ab ac be 



a^ — (b-\- c) 



2 



ab 



480. 



1+x + x^ 
X x^ 



483. 



1 + 



1 + 



484. 



X 



\ 



1+i 

X 



+ 1 



1 \ 



x-j-1 



X 



1-'- 



— X 



1-x 
x-1 



SUBSTITUTION. 



55 



1 + 



485. 



a — x 

a-\-x 



1- 



a — X 

a-\-x 



1 + 



1- 



a^ -\- x^ 



1- 



2xy 



486. 



1 + 



{x-yY 



y 

X 



1 + 



y 

X) 



2 



m^ +71^ 



— m 



487. 



n 



X 






n m 





X 


x-^a x — a 


488. "^ 

x — a 


X — a ic + a 


x-\-a 


4 

x-i- a x — a 



489. 



x — a x + a 



(a + b-cy-d^ (b + e-ay^d^ 



(a + by - (c + dy {b + c)2 - (a + d)2 
(c + a — 6)2 — ^^2 



+ 



(c + a)2 -{b-j-dy 



SUBSTITUTION. 

Substitute' in the following : 

490. (a + 3) for a: in a;8 + 2x^ -«- 10. 

491. (a — b) for y in y^ -}- by -{- x, 

492. a for 6 in a* + 2a8 6 4- 2a2 ^2 + 2a6» + 6*. 

493. (x + 1) for 2, {x — 1) for a, in «« + 0^2 + a^g + a*, 
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494. (y + 1) for a in a^ - 16ay + 2ab. 

495. 2 for (a + 6) in (c + a + by + {c-a-by, 

496. (y + 1)2 for a;, (y - 1) for a, in 2a;2 - 4a3a; + 16a. 

497. (ic + 2) for a: in a;3 - 3a;2 + 3^; — 1. 

498. (x + 1) for X, (y -\- 1) for y, in a;^ + 2xy + i/^ 

499. (a + 1) for a, (a + 2) for x, (a + 3) for b, in a^x 
+ bx^ +a^b^. 

600. (a + x) for (a + 6) in aa? + ^a: + a^ — 6^. 

601. (2a + a;) for a; in aa;^ —Ax^-{- 2ax. 

602. (m — 1) for a, (m + 1) for m, in 2a»i + 3a2 m^ —4am^. 

508. (1 + a) for a;, (x + a) for a, in 2x^ -7x^+ ax^. 

504. (2 + x) for a, (2-2/) for x, (2 + a) for y, in 4a2 
— 4axy -j-x^y^. 

Find the values of the following expressions : 

500. when x = — — -. 

b—x a+b 

wr^^ x — a x — b , a^ 

506. when a; = -. 

b a a — b 

^^^ XX a I, g^ { b — a) 

507. - + T ' —when a; = . 

a 6 — a a + 6 5(6 + a) 

x-\ry ^ ^ 

X V V^ 1 ^x 

509. -^ + -^ -^wheiiy = — . 

510. ^±2^ + ^::^ i^*_whenz = -^. 



[ 



\ 
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f^^ /x — a\^ x~2a + b . 
511. I ) -— when x 

\x — / X -{- a — 26 



a + 6 
2 



cto ^ + y — 1, a + 1 - ab + a 

61». — T when x = — and y = — -. 

x — y-\-i ab + 1 ab-j-1 

613. (a + 6) (6 -f c) - (c + d) (d + a) - (a + c) (ft - d) 
when 6 = c?. 

614, b^ -\-c^ + 2bc — a^ when a = y + 2 — 2a;, b = z-\-x 
~2y, and c = a: + y — 2s* 



III. 

EQUATIONS OF FIRST DEGREE: ONE UNKNOWN 

QUANTITY. 

Find the value of x in the following equations : 

1. 25ic + 20 -7a:-5 = 56 — 5a; + 5. 

2. 12a;-8-8a; + 6--12 + 3ic = 0. 

8. 7« + 20 - 3a? = - 50 + 4a; + 60 + 8a:. 

4. 2a;2+13a: = 13a:2— 9a;. 

5. 12a; + 81-27a;-10a;-4 = 61-8a:-20-29-4a;. 

6. 20a; -12 -192 + 64a; -36a; + 12 = 96. 

7. 18a; + 6 + 20a; + 4-27a;-9 = 24. 

8.' 18a; + 42-8a; + 28 + 231=21a;-84. 

9. hx -\-ax~ahc. 

10. 5 (a; + 1 ) + 6 (a; + 2) = 9 (a; + 3 ) . 

11. 4(3a;-2)-2(4a;-3)-3(4-a;) = 0. 

12. 7(5a; + 3)~3(16-5a;) = 21(37-4a;). 

13. 5a;-[8a;-3{16-6a;-(4-5a;)}] = 6. 

14. (a;-5)(a;-6) = (a;-2)(a;-3). 

15. (a; + 9) (a;-5) = (a;-7)(a; + 3). 

16. Ca;-a) (2a;-6)2 = (a;-6) (2a;-a)2. 

17. (3a; + 1) (4a; + 7) = 12 (a; + 1)2. 

58 
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18. am — 5x = be — ax. * 

19. abc — a^x = ax — a^b, 

20. Saex — 6 bed =12cdx-\- ah c. 

o 4 6 

^ 4a! — 7 , o2 , 7 — 4* . 13 

23. ^- + 21 + -^=. + -. 

go x+3 x — 2 _ 3a;-5 , 1 
^•"^ 3"~^2~ + 4- 

24. |(8-a;)+a;-l| = ^(* + 6)-| 

' 3x-l 13-x ra; 11, , „, 
26.-^ ^ = -i~"6^^+^^- 

no 2 — x,S — x^4 — x^6 — x.S ^ 

r%o bx-\-4a a^— 36a; , ,„ Sa^ — 66a; , 

»8. ] ox:=ao^ \-ax. 

4 a 2a 

29. aa; — 6c = 



b — a 



rt/^ 11a — 3a; 6a — 5a; a + 6 , 2a; 
oU. : : — = + 



a + 6 a — b a — b a^—b^ 

31. -^^ abx=^-x^, 

4 4 

^^ abe bx , a^b^ ^ 6^0; 2a + 6 . 

32. '■ = 3ca; • . 

i(a-\-b) a (a + 6)8 a (a + 6)2 
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7 
^, Sax — b 56 , , 7c 

36. (a2-3^)(62+a;)-3a6(l-a;) = (a;-o)(e-a;). 
-« 3a; + l 7a; + 2 , 3a; 7x ,„ 

^•-5 ^+T-¥=-'2- 

38. x-S-(S-x) (a: + l)=a;(a;-3) + 8. 

39. 3-a;-2(x-l)(a; + 2) = (a;-3)(5~2a:). 

40. («-a)(a;-6) = (a;-a-6)2. 

41. (a-6)(a;-c)-(6-c)(a:-a)-(c-a)(a;-6) = 0. 

42. (X -\-l) (x + 2) (x + 3) = (a; - 1) (x - 2) (x - 3) 

4- 3 (4a; - 2) (x + 1). 

43. (rc-9)(a:-7)(a:-5)(x-l) = (a:-2)(a;-4)(a:-6) 
(a; - 10). 

44. (8a;-3)2(ic-l) = (4a;-l)2(4a;-5). 

46. 14-ic-5(a;-3)(a; + 2)+(5-a;)(4-5ic)=:45ic-76. 

46. 5 (x - 2)2 + 7 (« - 3)2 = (3« - 7) (4x - 19) + 42. 

47. C3a; - 17)2 + (4a; ^ 25)2 - (5a; - 29)2 ^ i. 

48. am-b-^ + -=0. 

m 

6 — ex c 



\ 
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50. ^t£!l = „,+ «* 



dx 

61. ^ = be^d + -. 

X X 

-^ , m(a — x) 

62. e = a-\-—- -. 

oa-\- X 



d 



a^ e 



53. (ia + x){b-i-x)-a(b + c) = -— + x^. 

b 



64.^-+ ' 



x~S 2a; — 16 



1-5 



^¥ 



3a; -24 



&&• a;2 = a;2 + 2a; — 4. 

a;2 — 2a; + 4 

60. : 1 = 2x^ —4x — S. 



a;2 +3a; — 4 



57. 



5-.(3i-?) = |x- 



3 a; — (4 — 5a;) 



Kc 8a; + 5 , 7a; -34 16a; + 15 , 2^ 
14 6a; + 2 28 7 

tft ax-tb . aa; + 6 2aa; + rf , b 

&9. i — -= h -. 

. c cx-\-b 2c 



e 



(^ 



14 



) 



= 5. 



61. 4a; 



a; — 2 



2a;- 



Sx 
2 



16 



a; + 4M 



3a; + 6 



/ J 



7a; + 



62. 



10 



13 ^^ a; — 4 
— 11 a;— ^ 

2+_ 2 



3a; ^1 



43 a;- 



3 -8a; 



12 



+ 



22 
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t» :: 1 r- = 7 -r 



x-r\ x-i-S z-fl 



PROBLEMS LEADING TO EQUATIONS CONTAINING 
ONE UNKNOWN QUANTITY OF THE FIRST DEGREE. 

65* A person buys some tea at 36 cts. a pound, and 
some at 60 cts. a pound; he wishes to mix them so that 
by selling the mixture at 44 cts. a pound he may gain 10 per 
ct. on each pound. Find how many pounds of the inferior 
tea he must mix with each pound of the superior. 

66* Divide the number a into three parts, such that the 
second shall be m times the 7ith part of the first, and that the 
third shall be the qth part of p times the first 

67. Gold weighs 19 J times as much as water ; silver weighs 
10^ times as much as water ; one cubic foot of water weighs 
62^ lbs. A goldsmith offers a mass of :J^ of a cubic foot, which 
he asserts to be gold, weighing 257|f lbs. If alloyed, what 
is the proportion of silver to gold? 

68. A piece of work can be finished by 4 men in 9 days, 
or by 10 women in 7 days, or by 15 children in 8 days. In 
what time can 1 man, 3 women, and 4 children finish the 
work? 

69. A nurseryman has an orchard to plant with a given 
number of trees, and he finds that when he has as many rows 
as trees in a row there are 75 trees remaining ; but if he puts 
5 trees less in a row, and increases the number of rows by 7, 
he then has only 10 trees remaining. What is the number 
of trees? 
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70. A and B set out together from the same place and 
travelled in the same direction. A travelled uniformly 18 
miles a day, but after 9 days turned, and went back as far as 
B had travelled during those 9 days ; he then turned again, 
pursuing his journey, and overtook B in 22^ days from the 
time they first set out. At what rate did B travel? 

2a + n 

71. What must be the value of n in order that 

3» + 69a 

may be equal to — when a is -? 

33 3 

72. Two persons, A and B, have the same annual income. 
A saves \ of his ; but B, by spending $80 per annum more 
than A, at the end of 4 years finds himself $220 in debt. 
What is their annual income? 

73. A steamer makes a down-trip from the head of Lake 
Ontario to Montreal in 28 hours, the current being in its favor. 
When returning, it is found that in ascending the St. Lawrence 
(three-sevenths of the entire trip) the rate of sailing is 5 
miles per hour less than the average rate in its downward 
journey ; but upon entering the lake it is enabled to increase 
its speed two miles per hour, and again reaches Hamilton, at 
the head of the lake, in ^ of the time it would have required 
from Montreal had the rate uniformly been the same as 
when ascending the river. Required the distance between 
Montreal and Hamilton, and the rates of sailing.' 

• 74. A general, ranging his army in the form of a solid 
square, finds he has 284 men to spare, but increasing the side 
by one man, he wants 25 to fill up the new square. How 
many soldiers has he? 

76. A person observes the discharge of a gun at a distance, 
and hears the report exactly 10^ seconds afterward. Assum- 
ing that light travels at the rate of 192,000 miles and sound 
1090 feet per second, what is the distance between him and 
the gun ? 
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76. From the 8th to the 19th of June last year the ther- 
mometer was observed to ascend 1^ degrees each day, and 
the mean of all observations was 74 degrees. What was the 
height of the thermometer on the 8th of June ? 

77. In a certain grist-mill there are three runs of stones, 
the first of which can empty the granary in 72 hours, the 
second in 84 hours, and the third in 90 hours. Two teams 
are engaged drawing wheat and storing it in the granary ; and 
of these, the first can fill it in 60 hours, the second in 78 hours. 
Now, if the granary be full, and both teams and all three 
runs of stones be set in operation, in what time will it be 
emptied ? 

78. The fore-wheel of a wagon is a feet, and the. hind-wheel 
h feet in circumference. Through what distance must the 
wagon pass, in order that the fore-wheel shall have made n 
revolutions more than the hind-wheel? 

79. A merchant drew every year, upon the stock he had in 
trade, the sum of a dollars for family expenses. His profits 
each year were the nth part of what remained after this de- 
duction, but at the end of three years he found his whole 
stock exhausted. How much had he at the beginning? 

80. From the first of two mortars in a battery 36 shells 
are thrown before the second is ready for firing. Shells are 
then thrown from both, in the proportion of 8 from the first 
to 7 from the second, the second mortar requiring as much 
powder for 3 charges as the first does for 4. Plow many balls 
must the second mortar throw in order that both shall have 
consumed the same quantity of powder? 

81. Divide the number a into two such parts that the one 

shall be — ths of the other. 
m 

82. A merchant bought two kinds of wine in equal quan- 
tities, giving for one m shillings a gallon, and for the other n 
shillings a gallon. By mixing them, and selling thenuacture 
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at r shillings a gallon, he gained a shillings. How many gal- 
lons of each did he buy ? 

83. A person being asked the hour, answered that it was 
between 5 and 6, and the hour and minute-hand were together. 
What was the time ? 

84. A company of foot are 1165 of their own paces ahead 
of a troop of horse. The foot take 5 paces to every 4 of the 
horse, but 3 paces of the horse are equal in extent to 4 paces of 
the foot. How many paces will the horse march before they 
overtake the foot ? 

85. The distance from M to L is 31^. miles. The express 
down train leaves M at 11.30 A. m., and arrives at L at 12.30. 
The up train leaves L at 11.45 A. m., and arrives at M at 
12.35. Supposing the speed of each to be uniform, find where 
they will meet. 

86. A person has a hours at his disposal. How far may 
he ride in a coach which goes b miles an hour, so as to return 
home in time, walking back at the rate of c miles an hour ? 

87. A farmer had suflScient food to support p cows through 
the season. After feeding them 9 days the cattle plague broke 
out, and carried off r of them daily for 10 days. In con- 
sequence also of a long-continued frost, he was obliged to feed 
the remaining stock three days longer than he had expected ; 
then the food was exhausted. How many days would the 
food have lasted had no deaths occurred? 

88. Potatoes are sold so as to gain 25 per ct. at six pounds 
for 10 cts. Find the gain per ct. when they are sold five 
pounds for 12 cts. 

89. A man and a boy engaged to pull a field of turnips for 
$2.52. But when f of the work was done the boy ran away, 
and the man finished it alone. In consequence, the work oc- 
cupied 1\ days more than was expected. The boy could do 

6* 



66 ALGEBEA PROBLEMS. 

only half a man's work, and was paid in proportion. What 
did eacji earn per day ? 

90. An officer can form his men into a hollow square 4 
deep, and also into a hollow square 8 deep. The front in the 
latter formation contains 16 men fewer than in the former 
formation. Find the number of men he has. 

91. Suppose two steamboats to start at the same time from 
places 300 miles apart on the same river : the one proceeding 
up stream is retarded by the current two miles per hour, the 
other moving down stream is accelerated likewise. If each 
is propelled by a steam-engine that would move it 8 miles per 
hour in still water, how far from each starting-place will the 
boats meet? 

92. A person walked out from Cambridge to a village at 
the rate of 4 miles an hour ; and on reaching the railway-sta- 
tion to return, had to wait ten minutes for a train for Cam- 
bridge, which was then 4^ miles off. Arriving at his rooms, 
which were a mile beyond Cambridge station, he found he 
had been out 3J hours. Find the distance of the village from 
his room. 

93. A train 66 yds. long, which had come 50 miles from 
the terminus in one hour, met another train 110 yds. long, 
which it passed in 5 seconds. At what rate was the latter 
moving, and where did it meet a freight-train moving at the 
rate of 20 miles an hour, which left the terminus half an 
hour after the first? 



^ 
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SIMULTANEOUS EQUATIONS OF THE FIRST 
DEGREE: TWO UNKNOWN QUANTITIES. 

Find the values of the unknown quantities : 



94. 



6 + 5 

5 + y 

4 3 



X 



+ 2, 



= 11 
10 



95. 



+ 4. 



b+y 12 + a;' 
2a; + 5y = 35. 



<w. /2a; + 6:3y + 2:: 
^- \8a;-4 = 9y. 



8:7, 



97. < x-y , 2a;-3 , 4 

~^~ + ^~+3 



= 0. 



f 2a; , 2/ + 2ar „ 9m-10 , 3x + 7 



98. 



3 2 

y — 3a; 25 



2 a;. 



12 



99. 



100. 



r2,3^1_18 5 
a; y 4 y a; 

La; y b\x y] 12 

ri-3. 3y-i[^ 

7 5 

3z+y 

11 



+ y = 9. 



101. 



1<)3. 



{ 
f 



2(2a; + 3y) = 3(2a? - Sjf) + 10, 
4a;-3y = 4(62/-2a;) + 3. 



i ^ y 



K 



103. 



a , b 

X y 

ha, 
-4-- = c?. 
a? y 
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104. < 



^^ + 5 = 19. 

X y 

La; y 



105. 



106. { 



6 3 



107. 



8 4 8 



f x + y x~y _. 
8 6 



x + y x — y _ 



= 10. 



m n 

1 = OT + n, 

na; my 

--| = »»* -f-n^. 



108. 



109. 



110. 



111. 



113. 



113. 



{ 



y + 1 : 2 : : 5 : 3, 
2y 5 — g _41 2y — 1 
3 2 ~12 4 ' 

6 : c : : aj : y, 
a;8 — y8 =: d, 

y — 2 _ 10 -y __ 2 — 10 
5 3 '" 4 ' 

22 + 4 2y + g_y + 13 
3 8 ~ 4 

a: = 4y, 

i(2a: + 7y)-l-|(2a:-6y + l). 

x + i(Sx~y-l)=\ + i(y- 1), 

i(4a: + 3y)=|^- + 2. 

ma; — wy = d. 



a 



114. < 6 + y 3a + a;' 

aa; + 2by = d. 



i 
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bcx = cy — 2b, 

be c 



Sx y 4_ X y 



116. < 



117. 



118. ^ 



10 15 9 12 18' 

^ 12 15 ^ 
lla: + i/ + ll = 59--^^— + Y» 

11 — ^ = y — X — ^ - 



a; y 
a e 

e a ^ 

+ = 0. 



(.+y+|). 



119. 



120. 



121. 



^ a — z e + y 

fa;-6 4a;+7 lf(7x-y) ^ 19 + y Klli«+18) 
7y 24 6 42 56j/ ' 

12z-15y + J^ _ 93-&a; 
L 10y-8a;4^ ~6a;-J^' 

TO 

a2a?-^^^^ + (a + 6 + c)6y = 62a; + (a + 26)aJ. 

fl(45|±M + 2 = y + l-i(3, + .-3), 

3a; + 2i/ y-5 _ ll^ + ^52 3y + l 
6 4 ~ 12 2 ' 



122. ^ 



f 4a;-3y — 7 _3a; 2y 5 
5 ~10 15 6' 



y ~ 1 4- 5 _ ?i _ 1 = y-^ + - + - 



3 2 20 15 6 la 
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123. 



124. 



125. 



126. 



Sx±y ^ . 3y-M-h 13 



{i(2y-Sx)+i(Sx + 6y~4:) = Sx + 4. 
iiSx-7y)=i(2x + y-^l), 

2x + y , 7y + 6a; + ll _^, 5a; -17 

~r"^ 18 ^^* 6 ' 

f(5x + 3y + 2)=i(9y + 6). 

2x by Zx y 
2"~3 



127. 



12 



7 
4 



23 
2 



2, 



a? — y ^l 

\^x-\-y 5" 



SIMULTANEOUS EQUATIONS: MORE THAN TWO 

UNKNOWN QUANTITIES. 



Find the values of the unknown quantities : 



128. 



130. 



5a; — 6y + 42 = 15., 
7a; + 4y — 3^ = 19, 
2a; + y + 62 = 46. 



r 2__5^ 1 

X Zy z 

112 

129. \ ,- + - + - = 
4a; y 2 

_5 _ 14 
Qx y z 



a;-9y + 32 — 10t*=21, 
2a; + 7y — 2-w = 683, 
3a; + 2/ H- 52 + 2w = 195, 
4a;-62/-22-9w = 516. 



85 

27' 
443 

72' 
433 

36' 
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131. 



2 8 5 

y + z + u = 248. 



133. 



133. < 



ay + bx^e, 
ex + az^b, 
bz +ey = a. 

a b ^ 

Z y 

y X 



136. 



137. 



a; + y + 2 = 0, 

134. ^(h + c)x + (^ + a)y + (a + b)z?=0, 
hex + cay + a6s = l. 

ax-\-hy -\- ez = A, 

135. i a^x + b^y + c^z = A^, 
a^x + b^y + c^z = A*. 

a (ys — xz^ xy) = xyzj 
b(xz—xy — yz) =^xyz, 
c(xy — yz — xz)=xyz, 

(x-{-y-^z = a + b + Cy 

\bx-^cy-^az = ex + ay-{-bz = a^-\-b^+c^. 

2a:-3y + ^ = 4, 

x-\' 2y : 2y + z : : d 

' 2x + y-2z = 40, 
4y — x+Sz = S5, 
- 3w + < = 13, 

y -jru-ht = lby 
^ Sx-y+St-u = 4d, 

x-\'100 = y + z, 
140. ^y + 100 = 2x + 2z. 
z+100 = Sx+Sy. 



138. 



139. 



8. 
141. 



142 



143. 



x + y = xy, 
X -{-z = 2xz, 
2(y + z) = Syz. 

x + Sy-i-2z = b, 
Sx + 5i/ — 2z~m, 

4x — y-\-z = n. 

ax-\- by = c, 
bx + cz = a, 
cy + az = b. 
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144. 



146. 



146. 



147. 



149. 



a; + o (y + a) = »», 

z + a(x + y)=p. 

2x-{y = 9Z-\x-iy, 
7x — 5z = x + y — S6, 
^x + ^y + {z = 5S. 

3a:-100 = 5y + 360, 
2Ja; +.200 = 16^2 -610, 
2y + 3a = 548. 



a e 

-+- + ! = !' 
a c 

a c 



2v + x^2y-\-z — 2, 
Sv-x + 2y + 2z = 19, 

V X V z 

- + - + -+- = 4. 
3 4 5 2 



148. < 



a b c rx 

- + -+- = 3, 

X y s 

« + *_£ = !, 

X y z 

2a h 



= 0. 



X 



y 



PROBLEMS INVOLVING TWO OR MORE UNKNOWN 

QUANTITIES. 

160. A and B start together from the foot of a mountain 
to go to the summit. A should reach the summit half an 
hour before B, but missing his way goes a mile and back 
again needlessly, during which he walks at twice his former 
pace; he reaches the top six minutes before B. C starts 
twenty minutes after A and B, and walking at the rate of 
two and one-seventh miles per hour arrives at the summit ten 
minutes after B. Find the rates of walking of A and B, 
and the distance from the foot to the summit of the mountain. 
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161. A crew which can pull at the rate of 9 miles an 
hour finds that it takes twice as long to come up a river as to 
go down. At what rate does the river flow ? 

152. The quantity of water which flows from an orifice is 
proportional to the product of the area of the orifice and the 
velocity of the water. There are two orifices in a reservoir, 
the areas being as 5 : 13, and the velocities are as 8 : 7, and 
from one there issues in a certain time 561 cubic feet more than 
from the other. How much water does each orifice discharge 
in this time? 

163. A certain number of persons were divided into three 
classes, so that the majority of the first and second together 
over the third was 10 less than four times the majority of the 
second and third together over the first ; but if the first had 
30 more, and the second and third together 29 less, the first 
would, have outnumbered the last two by one. Find the num- 
ber in each class when the whole number was 34 more than 
eight times the majority of the third over the second. 

164. Two trains, 92 feet long and 84 feet long respectively, 
are moving with uniform velocities on parallel rails ; when 
they move in opposite directions, they are observed to pass 
each other in one second and a half; but when they move in 
the same direction, the faster train is observed to pass the 
other in six seconds. Find the rate at which each train 
moves. 

166. A railroad runs from A to C. A freight-train starts 
from A at 12 o'clock and a passenger-train at 1 o'clock. After 
going two-thirds of the distance the freight-train breaks down, 
and can travel at only three- fourths of its former rate. The 
rate of the passenger-train is double the diminished rate of 
the freight-train. At 40 minutes past 2 o'clock a collision 
of the two trains occurs 10 miles from C. Find the distance 
from A to C and the rates of the trains. 

166. A stage set out from C to G with a certain number of 
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passengers, four more being on the outside than inside. The 
fare of seven outside passengers was half a dollar less than 
that of four inside passengers, and the whole fare received at 
the outset amounted to $45. At the end of half the journey 
it took up three more outside and one more inside passenger 
at proportional rates, in consequence of which the whole fare 
received was 1^^ times what it was before. What was the 
number of passengers at the start and the fare of each ? 

157. A and B are two towns situated 24 miles apart on the 
same bank of a river. A man goes from A to B in seven 
hours by rowing the first half of the distance and walking 
the second half. In returning he walks the first half at three- 
fourths of his former rate, but the stream being with him he 
rows the last half at double his rate in going, and he accom- 
plishes the whole distance in six hours. Find his rates of 
walking and rowing. 

158. If there were no accidents it would take half as long 
to travel the distance from A to B by railroad as by coach, 
but three hours being allowed for accidental stoppages by the 
former, the coach will travel the distance, all but fifteen miles, 
in the same time ; if the distance were two-thirds as great as 
it is, and the same time allowed for railway stoppages, the 
coach would take exactly the same time. Required the 
distance. 

159. Five players. A, B, C, D, E, throw dice upon con- 
dition that he who has the lowest throw shall give all the 
others the sum which they already have. Each loses in turn, 
commencing with A, and at the end of the fifth game each 
has the same sum, $32. How much had each at first? 

160. A person has three ingots composed of three different 
metals in different proportions. A pound of the first consists 
of 7 ounces of silver, 3 of copper, 6 of tin ; one pound of the 
second consists of 12 ounces of silver, 3 of copper, 1 of tin ; 
a pound of the third consists of 4 ounces of silver, 7 of cop- 
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per, 5 of tin. How much of each of the ingots must be taken 
to form another of one pound weight consisting of 8 ounces 
of silver, 3f of copper, 4J of tin^ 

161. A railway-train in running from Boston to New York 
meets with an accident, which causes it to diminish its speed 
to -th of what it was before, and it is in consequence c hours 
late. If the accident had happened a miles nearer New York 
the train would have been b hours late. Find the rate of the 
train before the accident occurred. 

162. A railway-train after travelling one hour meets with 
an accident which delays it one hour, after which it proceeds 
at three-fifths of its former rate, and arrives at the terminus 
3 hours behind time. Had the accident occurred 50 miles 
farther on, the train would have arrived 1 hour 20 minutes 
sooner. Kequired the length of the trip. 

163. A mass of tin and lead weighing 120 lbs. in vacuo 
loses 14 lbs. when weighed in water, and it is known that 37 
lbs. of tin loses 5 lbs. and 23 lbs. of lead loses 2 lbs. in water. 
What are the respective weights of tin and lead ? 

164. A offers to run three times around a course while B 
runs twice around, but he gets only 150 yards of his third 
round finished when B wins. He then offers to run four 
time around for B's thrice, and now quickens his pace in the 
ratio of 4 to 3. B also quickens his in the ratio of 9 to 8, 
but in the second round falls off to his original pace in the 
first race, and in the third round goes only 9 yards for 10 he 
went in the first race, and accordingly this time A wins by 
180 yards. Determine the length of the course. 
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ALGEBRA PEOBLEMS. 



INVOLUTION. 



Expand the following expressions : 



166. K«*)*}*- 



179 



166. 






180. 



/ 3o + 66 \« 



181. (.+^)^ 

182. (5 -4 a:)*. 

183. i5a-10xy. 



184. 



2ab — 2be . 



185. 




167. (6a-* 6-1)*. 

168. illa-H^y. 

169. (2a-i«-!>)s. 

170. (2 + xy. 

171. (1+a;)*. 

172. (3-2a;)». 

173. (a-6)''(a + 6)«. 

174. (« - 2)*. 

176. (2. + 3)*. (ia£!z:5c^r 

176. (ax+byy+(.ax-byy. 1^6. |g^2_4j2 j • 

177. (ax+by)*+{ax-by)*. 187. (1 -a; + «" +a;8)2. 

178. (l+a;)«-(l-a;)*. 188. (l+2x + Zx^+ix^y. 

189. (a + 6 + c + d)''«-(a-6 + c-d)*. 

190. (a + b + c + d)^+(a-b + e-d)K 

191. (lf35C + 3a;M-a;«)2. 193. (2a2 + 2a; + ««)«. 

192. (l-6a;+12a;«-8a;«)«. 194. (Sa-a;" -6a;)^ 
196. (aa; + oc — 2ca;)''. 

196. (a» + 3o2 6 + 3a6* + 6»)2. 

197. (40 + 26-6^^)2. 
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198. (7a^-4ax + Zx^y. 

199. (o2c2-2o6cx + 62a;2)2. 

200. (2a2-oa; + a;2)». OO?/— + --— V 

201. (a«-2aa; + a;2)». \3 x A/' 

202. (10a + Sax - a;«)». g^g^ /« _ 4 _ «'' ^ ' 

203. (l-2a; + 3a;2)». " ' \^ 

204. (a;»-a;2+a;)». -.. /3aa; a , 2xn» 

«0y. I — h r— - I . 

206. (a+26c-c)«, \ 2 a; 3aV 

\ a;/ \2a b^ h) 



3a;; 



EVOLUTION: SQUARE ROOT. 

Extract the square roots as indicated : 
211. V(5a;2 + l-6a; + 12a;8+4a;4). 

312. l/(a;*-2a;2y2_2a;2+y4 + 21/2+1). 

313. V(x« - 6a;«y + 15a;4 2/2 __ 20a;8 y^ + 15a;2 y* -6a;y5 

214. Va - 2i/ + 7t/2 - 2t/8 + 5y4 + 12y« + 4y6). 

215. V'(4a* + 12a3a? + 13a2a:2 + 6aa;3 +a;4). 

216. V'(9-24a;+58a'2-116a;3+129a:4--140a;S+100a;«). 

217. V(16a4 -40a35 + 25a262 _80a52a; + 6462^:2 
+ 64a2 6ic). 

218. V'(4a;2y4_i2a;»i/3 + 17a;4y2 _i2a;«y + 4a;»). 

219. T/(25x*y2_30a;3y3 + 29 a;2y4 - 12x1/5 + 4y«). 

220. l/(16a;* - 24x3 y + 25x2 ^2 _ i^xy^ + 4y4). 

7* 



78 ALGEBRA PROBLEMS. 

221. V(x^ + 19x^ + 25-6x^ -SOx-), 

222. 1/(25 a;2 - 20xy + 4y^-]-9z^- \2yz + 30a; z). 

223. V{l-V^x^-~\x^+^x^-ix-ix^-Vix^\ 

225. i/(a;2«»+2a;'» + '»— 2a:'« + H-x2» — 2a;«+i + a;*). 

226. Jfw*' + 2m-l-— + -^V 

\\ m m^ I 

227. J/'^-2+'^-J + — -2a; + aA. 

228. J(— 4- Gaa;2 - 45a;2 + SGa^ - 48a6 + left^V 

229. V'(a2»* + 2a2'»-i 4_ 3a2m-2 4_ 2a2»»-8 + ^ 2m-4)^ 

231. ^(9y*-30y + 31-^ + ^). 

232. 1/(1 -4a; + lOa;" - 20a;« + 25a* - 24«« + 16a;«). 

233. ^(4a« - 12a6 + ab^ +9b^-~- + j|j. 

234. J/36a;*-36a;8+17a;2-4a; + A 

;/ 16 32\ 

236. ^(x* + 8x^ + 24 + - + -J. 

236. v/(9a* — 6a6 + 30oc + %ad + b"^ — 106c — 2 6d 
+ 25c« +10cd4 d''). 

237. i/(a;4_2oa:»+(a''+26«)a:='-2o62a; + &*). 
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238. V(x'>-12xs + 60a;* -160a;» +240a;« - 192a; + 64). 

299 //4a;'' X IQx^ 9y' Qxy 16x^\ 
\\9y'' z 15y3 16z2 5«2 25a2f 

240. J(9a;2-30aa;-3a2a; + 25a2 + 5a» + ^). 



9a2^ 



243 



+ 25c2a2»*-4^2n + 2_30ca"»-^a;'» + 



. J/^ + 6a; -17x2- 28x3 +49xA. 



a2a;2 



243. ^/(9x*-3ax3 4-66a;3 -f ^^-a6x2 + 62a.2\ 

244. l/(|a2x4-|a6x8z + |a2 6x2 22 4.^,23.2 22 

— 4a62a;23 -f 4a262z4). 

-2^2 3^m + n-i52»-ic 2®a"*-i5=^c 



246. 



// 9a2>^~2 



09 21^62 



3 9 



> 



Extract the following roots : 

246. I/XI6 a* - 96 a3 ic + 216 a2 x2 - 216 ax^ + 81 x^). 

247. ^(625 + 2000 X + 2400x2 + 1280x8 + 256x4). 

248. 1^(1 - 4x + 10x2 - 16x3 + 19x* - 16x5 + iOa:« 

249. •^{x4-2(a + 6)x8 + (a2+4a6 + ^>2)x2 
2a6(a + 6)x + a262|2, 

250. I^{x*-2x82/ + 3x2y2_2xy8+y*l*- 
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EVOLUTION: CUBE ROOT. 

Extract the cube roots of the following expressions : 

261. a«-40a3 + 6aS + 96a-64. 

352. a« - 6a« 4- 15a4-20a8 + 15a2_ 6a + 1. 

263. 8x« - 36aa;« + 102a2a;* - 171a^x^ + 204a* x^ 
— 144a«a: + 64a6. 

254. x^ — Sx^ -i-6x^-7x^+ 6x^ - 3a; + 1. 
265. a;« - 6x^ + 15a;* - 20a;3 + 15^2 - 6a; + 1. 

256. y« - ey^ + 6y* + 16y« - 12y^ - 24y - 8. 

257. 1 — 2a; 2 to four terms. 

258. 1 — a; — a;2 to four terms. 

259. a* — x^ to four terms. 

260. 1 — 3 a; + 2 a;2 to four terms. 

261. 1 + 9a; + 18a;2 - 27:r8 - 54a;* + 81a;S - 27a;«. 

262. a;8-3a;2 + 9a;-13 + — -^ + 4-. 

263. 27 aS -54a26 + 36a62 +54a^c-Sb^ - 72a6c 
+ 2462c + 36ac2 -245c2+8c8. 

264. l-9a; + 27a;2-27a;»+6y-36a;y+54a;2y + 12y2 
— 36a;y2+8t/8. 

265. 272«-54a2;5+63a23*-44a32!3+21a*22_6a52 
+ a«. 

266. 8a;6 + 48ca;5+60c2a;*-80c8a;3-90c*a;2 4-108c5a; 
-27c6. 

267. 1 - 9a; + 39a;2 - 99 a;^ + 156a;* - 144a;S + 64a;«. 
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268. l-Sx + 6x^- lO:;;^ + 12a;4 - 12a;5 + lOa;® - 6x'^ 
+ Sx^-x^. 

269. 8-12a;3»-l + 6ir6'*-2_a;9n-3. 

• b^e^ b*d ~ b^c^ ~b^d^ b^d~ 

271. {a-tbf'^x^-^Sa c (a + by *^x^+ 12 a^Pc^(a+by^x 
+ Sa^Pc^, 

272. 27a:« - 54x^ + GScc* -44^3 -\-21x^-6x + 1. 

273. rc^ +6x2y + 12a;i/2 4-8y8-3a;22—12a;y2— 12^22 
+ 3a;22 H- 62/^2 —2*. 

274. 8m3 — 36m2n+ 54mw2 _ 27n8 - 12m2r+ 36mnr 
— 27n2r + 6mr2— 97ir2— r8. 

3 1 



275. m3 + 3m2-5 + 



m2 m* 



Find the sixth roots of — 

276. 1 + 12a? + 60x2 ^ ieOa;« + 240a;* + 192a;« + 6^x\ 

277. 729a;«-1458a:5 4-1215a;*-540a;8+135x2-18a: + l. 

278. m« - 12?M« + 60m^ — ie0m^ + 240m2 - 192m 4- 64. 



IV. 

REDUCTION OF RADICALS. 

Introduce the coefficients under the radical sign : 

1. |l^ 4V/3; 31/77 51^97 2^67 

2. fjJ'i Zx-^b^e^; (a + 6)1/2?. 

3. 3^ia + b); 41/27 2^7^ 6a*/' — 
^. aVm; c^^am; |f9f. 

6. 3ff ; ZViT] AaVSxT 

\x-^y) \x^ —2xy -}-y^J ' 

10. Express Va; l^a^ ; Va^ ] V(ab^c^)\ T^(a6c)* ; 
y{a^hc^^Y \ and y(a'»6''c*)' with fractional indices. 

11. Express ai; 6*; c*; a^fti; (a6c)i; aH*; (a^i^c)*; 

dr ¥" c'^)'^ with the radical sign. 

82 
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12. Express 25; 7t; 2*; (1^)?; (3J)-«; 3?; (Va^)''^ 
as equivalent surds with indices whose numerator is in each 
case + 1. 

13. Reduce a; 3; 4^; 2a; Sa^b; 4iX^y^ to equivalent 
surds having index ^. 

14. Reduce the preceding to index — ^. 

15. Reduce the preceding to index ^. 

16. Reduce a2; i/3; 2a^b^; ac^ ; 4|; 3-2; and 
(x" ^y^ z^)~^ to equivalent surds having index — ^. 

17. Reduce the preceding to index ^. 

18. Reduce 4l/3; 5l/5; 2l/31; iVa; i(f)i; and 
-I 



Kt 



to entire surds. 



Reduce to the simplest forms : 

19. 1^325«T2-^. 

20. 4 ^W^c'H. 

21. 21/^. 30. vP^* 



«•• m- 



b\4 



22 »/ lla63 31. 1(31)1. 

' ^ !«"' ■ 32. 4 mi 



24. J^g^. 34. 2a(fa^)-l 
\ 32c*y» 

, ^ 35. |(|m)«. 

26. ^16y«X«^*--^'T- 

27. 15^432. 37. 1^135. 

28. Vi. 38. V152. 



36. (om— ^g)( -J^\ . 

\ow— jjg/ 
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39. iJ'SO. ^ / a62 



/ « 
c« \l~z — 
\6Ca 



40.- 7 1^324. ^ u V- + a;) 

1/ 11a \-i 4a T/^m^n— i 

2\704m« 



42. "(-i'^r^) * 46. i/a^^^x. 



43. (a8m«-a«m3+rt«m6)J- *'" \ | c+2 

48. VdOa^-lOOab+'bObK 

49. V^63c4 y - 42c2l^T7>3: 



60. !/«;* + 3a;3y + 3a;2 2^2 4. a;y3, 

61. l^'o^'^^Sis 6 + 3a2 62^=ra63; 



ADDITION AND SUBTRACTION OF RADICALS. 

Perform the operations indicated : 

62. pi^a-{-q pa, 63. Pa^ + b l/a\ 

64. ■l/(9jo + 18)+4l/(j5 + 2). 

66. al/(62c + 6^)+V(c8+5d2). 

66. v'a6a + 24)4-l^'(54a-f 81). 

67. •^(a*6 + a3 5c) + 6l^(a5 + 5c). 

68. l/(a2 62-62c2)_V(a4c2-a2c4). 

69. ^(64 a + 128) - ^(8 a + 16). 

60. l^{an^-b^c)-l^(a^-anc). 

61. 3lJ"(16a2-1662)_i^(a2-62), 

62. P(a^^b'^-aH^)-P(an^^-a^b^). 



ADDITION AND SUBTRACTION OF RADICALS. «6 

63. 5T/^-(4o)i-3a* + v/16a. 

64. 2^2« + 6 i^'IP + lJ''5x». 

66.^+1^. 68. 1^1- 1^^. 

66. 12v'^ + 3v''^. 69. VS0a*x~V20a''x». 

67. ^Va^b + ^VUx*. 70. 8^an-2f'aH. 

71. 1/12 + V27 - v^S + V48. 

72. l^'40-3-^320 + 4l5^135. 

73. ^16 - 6 1?/^ + 2 ^54 -4^^. 

74. V/IS a* 6» + v/50 a« 6». 76. f v f + iT''-^^. 

76. 3y| + 7l/|^. 77. y27 + 2v/48 + 3v/108. 

78. >/9000 + 41/50 + 121/288. 

79. aVa^x + bVb^x + eVe^x. 

80. 7 1^^54+3 1^16 + 1'/432. 83. 5 i^l6 - 2 v^54. 

81. 1/96 - 1^54. 84. 7 i'/8l - 3i^l029. 

82. 121/72-31/128. 86. 2 1^4 + 5 v^32 - V^108. 
86. 2l/3 + 3l/ii-l/5i. 

o7« "TTT 3 



V2 1/16' 

88. l^r2S + v'GSS + iM5- 4 v'SSO. 

89. 2 1/8 a» - 7 a 1/150 + 5 o 1/72 a"- l/SOoPT 

90. 7 ^5i + 3 ^iQ + v^2 - 5 f 1 28. 

91. 1^2" 0"?+ ^6""*+' + v'S^o^™ -"'" + '6 "* + ' 

92. 4 vis + 3 VS2 - 1/2 - 4 ^8 + 5 V9S. 

8 
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93. 8 v/f + v/60 - V- VIS + Vi. 

94. l/28 + f8T + 2v/6I-2i^2i. 

95. 3 ft!! (a» c)* + - (a" c«)* - c* ("-"^ 



C' 



96. 4^24 + 2 V^54 - VT+ 3 V96 - 5 1/160. 

97. 3v/|-2i/,V + Vf 



106. ./MxftJ"*. 
\ 2c X c 



MVIiTIPLICATION AND DIVISION OF RADICALS. 

Perform the operations indicated : 

98. 2* X 3*. 101. V50 X 1/200. 

99. l/exv-'S. 102.^^302 6X1^9062. 
100. 1/14 X 1/20. 103. i^l2o6 X 1^8 a* 6». 
104. V{x^ + «* y) -f- l/(a; + 2x2 y + »« y2^, 

"5... fcT 108. !>' 64X2 1/2. 

109. 3al/a«a;^2a;v''a2a;». 

106. 4 k^Tiff X 3 1/8. 110. 1/12-^ v'24. 

107. 2l/Jf Xiv'f HI. 4i'/32^v'i6. 

112. {21/8 X 4v''i| ^ \4^i X 41^4}. 

113. 3al/(x2-y'')«-^4a;v^(a;«-y«). 

114. {{y(a- x)) {^'(a + x)). 

116. 6| V^h ^ I ^^i 117. 4i Va ^ 211^0 6. 

116. 4f l/| - 2| V'f . 118. 9| o« - 4^- . 

119. ( 1/20 +l/l2) H- ( y5 + 1/3). 

120. l^'ie X 1/8 : 4o*X7a*; 2l/3xf72; ^4X7^6 
Xil^5. 
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121. (^^^Vax'jl^f/byjl'^^c.y, {x-Vxy + y) 
iVx + Vy). 

122. (4 1/3 + 3 V'7) (2l/2 - 4l/5) ; (2v/3 + |l/|) 
(31/2^-41/3). 

123. 3 1/2H-4 1/3; 51/7-31/8 ; iVi-^yi; 2V^-l-3l/^. 

124. 4V'|h-3^|; 4 ^axH-3l/oa;. 

125. f^g^i-^-^-J/ ""f"' . 

127. ( vo^™-" i««» + 1 c^i*) • (v'a" J"—! c»-P). 

128. (l/5 + l/(H)-^j • (1/3). 

130. (1 + 1/3 - 1/2) . ( 1/6 - 1/2). 
131.(l/3+v/2).(^ + ^). 

132. {l/(3a; + l)+l/(2a;-l)}{l/3a;-l/(2«-l)}. 

133. \Va + V(a-x-)]{Vx-V(a-x)]. 

134. (a - 6) -5- v^(a - 1^6). 

135. {Vx + l/y+VzllVx-Vy + Vel 

136. f l/a + V(_a -x)+ Vx\ { Va - V(,a -ar) + Vx\. 

137. (2 v''2 - 8 1>^3 + 7 V^S) -^ 5l/2. 
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188. (7 + 2l/6)(9-5v/6). 
139. (4 Vi + 5Vi)iVi + 2 l/i). 

Ul. (2 1/8 + 3 v/5 - 7 V2) ( V72 - 5 V20 - 2 1/2). 

142. (2t/2'+5V15-v'3) (2V2"-5v/15 + v/3). 

143. (9 + 3 VW+ 3 V5"+ Vf5) ( VW- 2). 

144. (c l/a + d 1/6) (c V^a - d l/J). 

145. (l/2 + 3l/i)^(il/i). 

146. (31/5"+ 1/15-3-1/3) - i Vl3. 

147: ( 1^- ^xy + 4y i^x^+ iy^) h- ( ^^ -I- 2 l/«y + 2y). 

148. (a - 6) ^ ( l^a - 1^6). 

149. (a;-4l^'«»' + 6v^-4l^F+ 1) -h- (Vx- 2l>x"+ 1). 

150. 01^^-2 f ^5^^ + a«) ^ (1^^- 2 |5^i*i+ o). 



INVOLUTION AND EVOLUTION OF RADICALS. 

Perforin the operations indicated : 

151. (|V^3)3. ^^ M'-iY- 

152. (dv'sy. ,, 

159. (3 v'Ca* - a;2))«. 

"^ **"'''■ 160. luJ^^Y. 

154.(3 + 21/5)2. \ A(o(a; + 2^)»/ 

155. (Vx + SVy)K 161. Uxyj^Y. 

156. (1/3-1/2)*. 



157. (1/3 + 1/2)*. 



"«• (^v!?!)' 
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163. (v/5-+T/g-)*. m.Ul~vcd)\ 

164. 1/3 o» ^x^. i6g 



'«'• W(i-)-V(i-)]' 



•(--^r- 



168. [v/(x + a) -Vix - a)Y. ■ 

169. -^{^Y. 1^- f ^* + ^(* - ^^^'• 

170. l5^(a»6l?a"»"l^c)S. 173. dv'x-f'yy. 

174. [i/(x + y)-i/(a;-y)]''. 

176. [l/« . l/(a; + 1) -V(x - 1)]«. 
176. IVix + 1)+Vx , V(x - 1)]«. 



177. -^^a"^-^. 179. 1^81 1>'|. 

178. \^Sa^xf(^^^. 180. v'8a;*l/(a;2 -y^. 

181. (9a^x-12axVxy + 4x^y)K 

182. V'(a;l^-4rcT^^+2xl?'iT4a;-~4l>^ + V'i2). 

183 /^--24^+34-24J^+^V 



8* 
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ALGEBRA PROBLEMS. 



GENERAL THEORY OF EXPONENTS. 

Eemove literal factors to numerators : 
1 aHM 



Remove literal factors to denominators : 



185. 



4m SVab^'c^ b^ 8am 2a 

• • • • ^^^_^.^^ 



5Va ' 5Vmn^ 



,— > 



; ab^e^; 



Perform operations indicated and simplify : 



186. 



g;2n _ gin 

a^ + a*» * 



190. i-(x^frK{-(-x)-^\^^ 

191. [Ka-"*)~"{-^ -^ [Ka2«»)-3p|2«]. 
193. {a52V(a5«)v'(a5*)i>'(a6«)}i 



188. Ka'^r "»5^^^ 



^ + 6 . a;«-'> . icc-2a 



a: 



c— a 



193. \Ca + x') 



\\ia+^)V 



i 



194. (a2 6-ic*)-l 

196. (4 a;-2 «* y-* + 2 a;^ 2*- y - ^ +y ~ * «*) (2 a;^ + y^^—z^)^ 

196. (9a:-»y-4a;-7|/-i)-^ (- 3a:-*i/ - 2x-8). 

197. (a + aH-^-an-*-5-i)-f-(a* + an-* + a^6-i 
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198. (x-'^ +x-^ -l-{- x^ + x)-^ (a;-* + a;* + 1). 

199. (ai-a + ai + l-a-i -a"^ +a-*)2. 

200. V(a^ + 2a* - 1 - 2a-* + a"*). 

201. V(a;* -ix + lOa;^ — 16a;* + 19 - 16a;-* + 10a;-* 

— 4a;-^ +a;-*). 

202. v'(a;-iy»-3a;-*y + 3a;*2/-i -a;!/-*). 

203. V^(a;2-6a;5y* + 21a;*t/*-44a;y* + 63a;^t/5-54a;*2/« 
+ 27y). 



3«*.(^{V(-^X^)-})-^ 



205. 



V^ia^ yh) 



X 



a^ b^ c^ 



\(a^)^b^c^\-^ (Ka*)*ft«}*c6)-* 



Xfa-i 1^6-2 iJ^c- 21} 



¥ 



> • 



* Ji^(y")i^(y)'-i^(y')}*'<' ' \W') ) 

207. (a;«y-» — a;-««^ — 3a:y-» + 3«-iy) -s-(xjr'-a^*y). 

209. (a8 - a* + 2a* - 2 - a-§ + a-«) -r- (a* + a? - a"* 

210. l/(4a;* - 12a;* + 25 - 24a;-4 + 16a;-5). 

212. Ka + *)*-("«- 6)* i«. 
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In the first three of the following, factor the results so that 
one factor shall be free from fractional exponents : 

2.8. (5^-.V _ ^') (^. - .^). 

217. /V'«"6» -cV^«^^6*-*«l^i» +^^^) 
318. (5a2-41o6 + 4262)'^a^/l^a-^V 

220. (a! + x* + a;-*) (a;* + a;-*-a;-i). 

(n j»\ 

a'2 - o 2/ 

29 -^ ) \Z" +^). 

223. (3xi + 2»i + l)*. 

224. (ai + 6i-ci)». 

3n __?i? 
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QUADRATIC SURDS. 

Find the square roots of the following Binomial Surds : 

226. 36 ±10 Vn. 233. 9 + V56. 

227. |±V'2. 234. 3-il/14. 

228. 41 ± 24 1/2. 236. o - 2 Vir=T. 

229. 31 + 101/6. 236. 1 + 4i/=^. 

230. 2a + 2Va^-br: 237. 3 ± 4l/=3. 

231. 4 + 1/15. 238. -l+V^^. 
232.16-61/7. 239. a''+2a:l/(o2-x2). 

241. -9 + 61/3. 247. 81/5 + 1/40. 

342. 1 + (1 _ c2)-i, 248. 31/6 + 2Vi2. 

243. 94-42 v^5. 349. l/rg-4. 

244. 38 - 121/10. 260. "^ + ^bVa'^-bK 
246. 14-4v^6. 25,^ ^_y^ 

246. 1/52-1/24. 262. 1/27 + 2 1/6. 



RATIONALIZATION. 

Reduce the expressions to fractions that shall have rational 
denominators : 

263. 3ai^_ 254 2a_^ 266. ' 



y^2ax*' Vif"' 1^=5* • 
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257. -I-. 267. ^|±^. 



i^a'^x^' •31/5 + 21/3" 

269. -^. 269. 1^1^^. 

sv'K^ir 31/3-21/5 

OCA _A_ o«A 21/3+1/11 

260. -T-ir—. 270. 



2fl2 71/8-81/7 

ofti 51^2-1/7 ^, 31/5'- 2 1/2" 

**• 3 1/5 + 1/6 • ^^' ~2Vb'-V^- 

ofio ?^ iy]« aVm—mVa 

Vb-V2 + 31/3' ^"'' aVm -f- ml/a 

ggg^ Via + x)+ Via - X) 2 + ZVi 



Via + x) -Via -X) ' ^i/^-li/f" 

264. l^(-:+lh-4»i!z±). 274. 



l/(»i2+l)+l/(m2-l)' • 1/3+1/2 + 1' 

„«-■ a + Wa" — 1) ■< 

266. ^ ,,: --— T- 276. 



276. 



15 

1/10 + 1/20 + 1/40 - 1/5 - yso" 

l5'4-8l?'72 



''"^* 1/3 + 2 1/6 -1/2- ^^- #'2-4W 

^«-,^7-^- ^««-i^9^o- ^«1-?4T?^- 
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SIMPLIFICATION OF COMPLEX RADICAL FORMS. 

Simplify : 



282. (ai + 6*)^ (ai-6*). 
Va^x — 2 ax^ + a;' 



285.^>^;i+^+^2 



383. 



16 a»' 



386. 



284. »*/( 1. 287. 

\\276« 276 V 



1/2-1 ^2 + 1 * 

Vl2 

(1+^2) C 1/6 -1/3)' 

2 + |/3 2-T/3 
2-1/3 2 + 1/3' 



288. 



+ 



a;_|/^2_i a;+i/a;2— 1 






^ — a;2 . x 



+ 2 



)■• 



x-\-Vx^~a , Ix — Vx^—a 



H- 



xf 



l/a2 



a: 



2 



291. 



1 + ~_-^__ 

l/a2 4- a;2 



Va^ +x^ -i- Va2~=^a;2 * 



l/l-a;2 + 



X' 



292. 



293. 



294. 



1/1 



X' 



1-x^ 
CLX 2ax^ 



+ 



ax 



3 



296. 



l/(a + at) (a + x)i (a + a:)*' 
T/(a;2+a2 ) 4-|/(a;2_^2 ) i/(^2_^^^_|/(^2_^2) 
l/(a;2+a2) - l/(a;2-a2J "i/(a:2 +^2) ^ ^/(a.2_a2)- 

1/(1 ~ X) + - -^ 

' 1/(1 + a;) 



1 + 



1/(1 - a;2) 



296. 



a;~l 
x + l 



f X — 1 , 1— a; 



tT/a;-l a;+l/i 



a; 



}• 
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«.. i^v( 



3c8 



)• 



298. 



— ^|V^(32)2a;8-63jE)2x2+44l7>2j-1029i>2)| 

x—1 



6 



^•^("-W(-^^^rz^ 



300. 2 (n - 1) 1/63 + ^1/112 - 



\ 

-h6?i2-2n/' 

V"28n^ 
n2 



+ |/|175(n-l)2c2Jxf^-2^(^). 

301 V'^+V^y V"a;- T/y 
8l/y 3l/a; 

302. l/K^ + ^-M'-4(a;-a;-i){. 

303. l/(x8 + 2a:2 y 4- ^y2) _^. |/(a;8 _ 2^2 y + iry^). 
a — h a-]-b 



304. 



T/a — 1/6 Va + Vb 



306. ^^ 



306. 



a;2— a2 x^ + a' 



2 + 1/3 



a; + a a; — a 

a;2 4-a2 



>. 



a 
2-1/3 



1/2+-/2+1/3 1/2-1/2-1/3* 

307. (I^IV - 1 

\2 + l/3/ 



309. 



SOS. 



1/(5+1/24)" 
311. 1/(3 + 1/5) + 1/(3 - 1/5). 



310. 



1/(7-41/3)' 

1/(12 + 61/3) 
1+1/3 ' 



312. 



(3+1/3) (3 + 1/5) (1 /5-2) 
(5 - 1/5) (1 + 1/3) 
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IMAGINARY QUANTITIES. 

Perform the operations indicated and simplify : 

313. (a + bV- 1) (a - 6l/=T). 



314. (a + bV^iy. 

315. T/(-a2 +2a6-62). 

316. l/{4a2-62_|_66c-9c2-4(a6-3ac)l/=T}. 



317. ^-4 + «^^^ 

a — bV-l a + bV—1 



318. V'(4a»-12«6v'^=^-962). 

319. (21/=^) (Sy^. 

320. (5 +l/-"7) (5-1/=^). 

321. (2 V8 - V=TO) -H (-1/=^). 



322. ■l/(2 + 4i/=T2). . 323. 1/(7 + 6 V- 2). 

324. (4 V=^ + 7 1/^=^) (4 1/^^ - 7 1/^2). 

325. (l/^-3V'=l)2. 

326. 3l/=4-l/=^^ + 4v'^^. 

327. 2l/=18 + 3V=^T2 + 5v/^-7v'=^. 

328. (21/3-V-5) (41/3-21/= 5). 

329. (al/=^)*»; (ol/=l)*» + 2; (al/~I)«» + ». 



330. (5 - v^^^) + (1 + 1/- 2). 

331. [14-1/15 -(71/3 + 2l/6)l/=T]- (7- V5l/=n). 

332. l/(-2-2i/=r6). 

333. ll+l/(-l)P-{l-l/(-l)P. 

334. {l + l/(-l)P + fl-l/(-l)P. 

9 
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335. VTv^. 336. V-V^l. 

3^. ^/?!_d+2a2^^_j\ 338.1/8?^. 



EQUATIONS CONTAINIlirG RADICAL EXPRESSIONS. 

Solve the following equations : 

339. a-ha;-l/a2 + a;l/(62+a;2). 

340. il/(x2 + 3a2)-^l/(x2-3a2)=a;l/a. 

341. V{a-\-x)-^V(a-x)=^h. 

342. X + l/(a2 + a;2) = — -^/' . 

»«-V(SI)W(^)=«- 

344. l/(a2 -\-ax)^a- V{a^ - ax). 

346. l/( l/( l/( l/( V(a; + 123) + 4) -h 5) + 6) + 1) = 2. 

346. V2.X + 1/^^^^= x-\-l. 

«.„ T/a; + 28 38 + l/a; 
047. — T- = — ; —. 

A-\-Vx l/a; + 6 

348. 1/^ + 1/^+2 = 4(2 4-x)-*. 



349. l/a + x"+ 1/a — a; = Vax. 

350. 6 + a; + l/(62+ax + x2) = a. 
Q-l V> + 2a^4a_+l^ 

^^^ l^j^y^ Vx + U 

%2. 1 + v\~v^=Vi :f:^+v^f -^ 
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QtLQ Va + x^-Va — x , 



Va-^x—Va- 



X 



364.4±^ + .^^^=«. 



(1 + xy (1 - X) 



2 



356. -l^f+1-6 = >^^_32 3.^^ Vx + a Vx + 



Vx + 4 l/a; + 12' * |/a; + 6 Vx + d 

^•^?^ = T7^ 368. l/S^Ti-^ = l^F+^ 
Vx—o Vx+2 



359. l/o2'+T!>a;+T/o2 — 6x = 2c. 
36(). a;-4: 



x« 



(1+VT+x)'' 

m.sVBx + ^^±^'-^=iex+B. 

16x — B 

362. « - 7 =l/'49 + l/r2i a:" + x^. 

363. l^a»+a;4-2(iS= "^'^ 



|/^^" 



a; a ^a^ ^o^a;^ a;* 

(4.+ l)^ + 2x^^ 
^^ (4a; + 1)* - 2x* 

366. "^ ''"^ 



l/a* + x" V6* + (c - «)« ' 
367. V9"^^32 = 16-l/a;. 

368 ( ^ ]\( '' \*_/ ^^" V 
* \a + «/ "^ \a - «/ \a2 -««/ 

369. VxTa'^e-Vx+T. 
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nn^ Vx + a-\- Vx — a 
371. , =m. 

vx -\- a— vx — a 



372. =4a;(a; — 1). 



373. x + Vx^'^2ax-{-b^ = a + b. 

374. >^iT225-Vx~-^=T24 = ll. 

376.-^^l±^=2. 
l/4a;+5— l/a; 

376. l/4a2+«2 =1^462 +ic*. 

377. Vx + V(ix-i)= ■/ ^ . 

^ l/(a; — 4) 

378. Vx + Vx-Vx - V^= \ J- ^ 

2 \i 



2\x-{-Vx 



\a; — 4 \a; + 4 3 
4 8 * 

'«w(^')-^/(^')- 

382. ^x^ + iix+5'=f'^nrw. 

383. 3 15'3¥"^^ = 2 ^ila;-17. 
V^o+l/a; 3 

386. 1 -VT^^=nO. + Vr^. 
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387. Va + x + Va-x = b. 



388. ^=^=r— - + 



l/(l^«) + l l/(l+x)-l X 
389. -V{aTx) 4- l^(^^":c) = #57 

390. ,-^+^— + ,-^"'; =V^ 

l^a + l/a 4- a; l/a + l/a — a; 



391. T/l+a; + l/(l+a; + l/l-a;)=|/l-rc. 



€%t\c% Va — V a—Va'^ —ax . 
o94. ^ : — = 6. 



Va-\-Va—Va'^ — a 



X 



9* 



V. 

AFFECTED QUADRATICS. 

Solve for values of x : 
l.x^-7x + Sl = 0. 3. Ufa; - ^x^ = - 41^. 

2. a;2 - 5f a; = 18. 4. 9^ x^ - 90^2: + 195 = 0. 

6. 6a;2 + 15aj=10a; + 56. 
6. 4a;2-9a;='5a;2-255f -8a;. 



a; + 60 3a; — 5 a; + 2 x a; + 4 

fi _40_ , 27_-^ -. 3^-2_2^~5_8 

^•a;_5+a;~ ^*'2:c-6 3^-2~3- 

ft 8a; ^20 -- a:-2 , a; + 2 2(a; + 3) 
a; + 2 3a; a; + 2 a; — 2 a;--3 

-^ 48 165 . ta ^^-^^ Qj_l 

10. = —- — 5. 16. — = x — 3+-. 

a;^-h3a; + 10 a; + 3 x 



a;+l X 6* * 5 — a: 4 — a; a;4-2 

18. 2£±3^ 2. _ 
10 -a; 25 -3a; ^ 



12. 


1 

X — 


2 


2 

a; + 2 


3 
~5 


19! 


X- 


-1 


a; + 


1 




a;2 


i-x 


x^ - 


-X 



X 4-2a; 

20. 32a2»»c'»-i + 4a"* + 3c»-i(ac« — 2)a; = a7c» + 2a.2, 
102 
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21. , + JL = s.-4. 22. i-*— 1(^:^ = 15. 

x—1 0—X X 

X a; + 5 

^.1^ + 1-^ = 2^. 
7—x 1-^x 

^ 3a; + 2 3a; - 2 _ 15a; -f 11 
' 3a; — 2 3a; + 2"~ 3a; + 2 ' 

^ 65a; 10a;2_13 2x ^ 4a; -3 2 a; — 3 ,, 

^•"2""~'ir"¥"iT 28.^^-y-^3r-^- 

27 a; _ a; + 3 ^ 3 a; — 5 135 ^ 3«_+5 

* a; + 8~2a; + l" 3a;+5 176~3a;-5' 

30 ^ + ^ 5 ^3a; + 14 

*a; + 12 a;-h4 3a; + 8' 

a; + l 17 



U + l) 



31. 2 r^— f + 



a;-l 6 



32. -«'+a? = ^. 

25 

33. 3a;2-30a; = 9(a;-12). 

2 a; 4 2 

35. adx — acx^ = bcx—bd, 

36. lJ^:c"+13 + 6T/^"+"lT=22. 

37. |(a;2-3)-i(a;-3). 

38. a;2 + (a; + l)2-J^a;(a: + l). 

39. a2 a;2 — 2a8 a; + a* — 1 =- 0. 

40. 4(a:-l)-^^ = 3|. 

2a; 
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41. 6i— ^ = 



X X+ 1 

42. a^x^ +ahx = acx-\-he. 

43. ia;2 + 6 = |a:-h5|. 

44. 7«2-2 = -(2-l/3)x + 4x21/3. 
^- 6 — a; a;_j 7 +4a; 

46. ^ + fL = l. 

m X m 

47. ma;2 -f- win = 2mxVn + na;^. 



48. (l+x-\-x^y = 



a-1 



-Q a;H 3a;»+6 . . o . 1^ 
49. = a;2 -{-2x + 15. 

a;2 +ic — 4 

31^_J^ 
6x 117-2a; 

-- , „ , 3a2a; 6a^ {-ab~2b^ b^x 
61. a6a;2 -| = 



2 



c e 

wn ^x x — 1 „ 

62. — = x — 2i. 

x + 2 6 ^ 

63. 4a^x = Ca'^-b^+xy. 

ci x-hVx x^—x a?P « , 3 a; . 4 11 

64. — = — - — . 55. -+- = tH — . 

x-Vx 4 3 a; 4 a; 12 

56 a?-2 a;-3 ^ a; + 4 a; + 2 
' a; + 2 a; + 3 "" a: — 4 x — 2' 

57. (7x+3)(3+7x) = 10|2(a;-l)(3+a:)-(34-2a:)(x-3)}. 

(a — m + a;)~* = a~* — m~* + ar*. 
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69. abx^-2x(a + b)Vab^= (a-b)^. 
25^ + 180 40« 3 



60. 



10a;— 81 5a; — 8 



61. ?^±^'-^+^(x-ia)+Ya = 2a-a:. 
a—x 2 2 



SOLUTION OF EQUATIONS SOLVED LIKE 

QUADRATICS. 

62. a;*+4a;8 + 4a; + l=^^^. 



63. cx^ — 2cxVd = da;2 — cd. 

A£ ^^ + 1 .7 a; + l .^ 
o*. f- - • — - = 13. 

X 2 Vx 

2x-Vx \2x-^Vx/ 

66. fa;-4)2+2(a;-4) = -~l. 

X 

68. a:" - X + 5 V^2^^5¥+"6 = ^1l?§. 

69. {(^-2)2-a;}2_-(a;-2)2=90-a;. 

70 >^(^ + 2a)--l/(a;-2a) ^ a; 
* V(x — 2a)-hV(x-\-2a) 2a' 

71. a;*-2a;8-2a;2 + 3a; = 108. 

72. (a; + 2)2 + (a; + 2) = 20. 
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41. 5i-^ = 



X X + 1 

42. a^x^ -\- abx = acx + be, 

43. ia:2 + 5 = ix-f-5|. 

44. 7a;2-2 = -(2-l/3)a; + 4a;2i/3. 



3 + a; 3 ' 


7+4ar 
19 


46. * + "' ^ 
m X m 





47. ma;^ -f- win = 2mxVn + wa;^. 



48. (l+a; + a;2)2 = 



a 



49. — = a;^ + 2a; + 15. 

50. — = h 1. 

6a; 117-2a; 

-- . , , 3a2a; Ga^ +a6 — 262 52^ 

51. abx^ -\ = . 

c c^ e 

x-\-2 6 

53. ^a^x = (a^-h'^-\-xy. 

rj X-\-Vx X^—X ^p, X , S X , 4 11 

54. — = — - — . 06. o+~ = T"^ 7^- 

x — Vx 4 3a:4a;12 

-^a;-2 a; — 3 a; + 4 x-{-2 
5o. = . 

x-{-2 x-\-S x — 4 x — 2 

67. (7a;+3)(3+7a;) = 10|2(a;-l)(3+a;)-(34-2a;)(a;-3)}. 
58* (a — m + x)"^ = a~* — m~* + ar*. 
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59. abx^ - 2a;(a + b) Vab^= (a - 6)2. 
25a; + 180 40a; 3 



60. 



-r 



10a;-81 dx~8 5 



61. ^^±^'-^+^(x-ia)+J^a = 2a-a;. 
a—x 2 2 * 



SOLUTION OF EQUATIONS SOLVED LIKE 

QUADRATICS. 

62. a:*+4a;8 + 4a; + l=-^^. 



63. cx^ — 2GxVd = dx^ — cd. 



X 2 Vx 

65.1^ + 3/1^-4^) 



= 4. 



66. (a; - 4)2 + 2(a; - 4) == - - 1. 

X 

67..-3 = ^±i^. 

a; 

68. a;2 - a; + 5 V2x^-bx+§ = i?-±^. 

69. {(a;-2)2-a;}2-(a;-2)2=90-a;. 
70 ^^^ "^ ^^^ "^^^ -2a) _ X 



V{x — 2a) + V{x H- 2a) 2a 

71. x^ -1x^ - 2a;2 + 3a; = 108. 

72. (a; + 2)2+(a; + 2) = 20. 
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73. — ^— + ,-— = —. 74. a:*~8a;2-24ic = 32. 

a; + 4 Vx + 4 a; 

^^ a; , cc h 

76. -^ : V 



Vx -\-Va-~x Vx—Va—x Vx 



71. a^-2ax^ = b. 

12S-{-4:lVx ^ 4{dVx-hx) 2x^ 

• dVx-x'~ B-Vx (5l/5-a;)(3-l/i) 

79. ^±l-?^:=^ = 7f. 80. l/a;S+Va:3=6l/a;. 
x-Z a; + 4 * 

81. T>'a; + 21 = 12-l/a; + 21. 

82. \/x^ — 2Vx-x = 0, 
x^ -{-x^ + 2 x^ +x^—2 



83. 



x^ — x^ x^ — x^ 



V(a + x) _ V(a — x) 



Va + V(a + x) Va—V{a — x)' 

«^- fe)'-^(^)'=»("-«- 



12 

86. X + 4+"' ' "' 






» — 4 



87.i::^-i«)+V'(. + 3)- ^ 



l/(a;-3) '^' V(a:-3) 



88. a; + 5 = 6 + l/a; + 5. 

89. x^+\-a^-^ = 0. 



EQUATIONS LIKE QUADRATICS. 107. 

' •!/(»« +l)-l/(a;«-l) V(a;» + 1)+V(»»-1) 
4V'(a;» - 1). 

x—2 x+1 

92. ca: + -^ = (a4-6)a;2. 

a + 6 

93. x(x + 1) + 3l/2a;2 -f 6a; + 6 = 25 - 2a;. 



94. a;2-7 + l/3a;2^=^=ll0-2a;2. 



96. a;2+|i/3x2+3a; = 16-a;. 



5a; 



96. x2 -3a;+7l/lla;-2a;2 + 2 = — +21. 

97. x2 + a; + 2T/a;2+a;T4 = 20. 

98. (4a2-9cd2)a;2+(4a2c2+4o6d2)a.4.(ae2+Jei2)2=o. 

„ a; 1/5-12 102. a;8-8a;2 + lla;=-20. 

4 a; — 18 

100. a;3- 6x2 + 11 a; = 6. 

101. a;8-4a;2+a; + 6 = 6. 104. 3a;8-14a;2+21a;=10. 



103. ^±-^= /2^±^±-Y. 
a; + 6 \2a; + 6 + c/ 



105. a; + a + 3|/a6x = 6. 

106. 9a;-4a;2 + (4a;2-9a; + ll)* = 5. 



107. 5a;-7x2+8l/7V2-5a;+l=8. 
108 ^^ + ^^ 2a; + 36-a _ 2(a;2+6a;-62) 
a;2— J2 a; + 6 x^ — b^ 

109. "''t'"!^ + 4---T = 0- 

a2 + 1 a2 — 1 

110. (x2 + 1) (a; + 2) = 2. 111. aa;2~ + 6a;« = c. 
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112. Vx--= 



X Vx — 2 

113 54-9 1^3;^ 7a;2-3a; + 4 2Sx-^&Vx 

x-}-2Vx'~ {6-^Vx)(x + 2Vx) 6+l/a; 

114. x^-'Sx^-{-Zx = 9. 



115. V{x-l){x-2)-\-V(x-S){x-4')=V2. 



116. Vx^ -\-ax-{-b+Vx^—ax + b = c.' 

lf (a; + l)(a;-3) ) 1 (x + S)(x-5) 
• 5l(a; + 2) (a;-4)J 9 (a; + 4)(a?-6) 
2^ (a; + 5) (a;- 7) ^ 92 
13*(x + 6) (a:-8)"~685' 



SIMULTANEOUS EQUATIONS CONTAINING 

QUADRATICS. 

Solve the following equations for values of x and y: 



118. |- + y+/-+y=i2. 

l3««-52/2=28. 

m (^*+^'r''' 13*. {^'-2'' = 26. 
la; + y = 3. . la; — 2/ = 2. 

121. l-'+y'r^i. 125. f"3"V7'v ^ ,. 

\x-\-y = 7. [x^ -\-y^ = (x-^ y)2. 

122. (5^^-22/^ rllS' 126. l^^+'^r'' 
\2x — dy = 2, {yxy = 2, 

\3a; + 2y = 27. \ y« +4a! = 2y + 11. 
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r »» + y» = 152, 
139. |a;2_a;y + y2 = l9. 133. 

-«..v ( x^ —y^ =7xyy 



3y = 118, 
7y« = 4333. 




18a; 


-8y 




y 


X 




Zxy 


' + 2x + y 


= 485. 


x^y 


+ xy^ — 


30, 


X 


1 6 
y 6- 





131. \ y X ^' Jx^^y^-x-y = 7S, 



2x + y = 2Q-7V2x-\-y-\-4, 
136. < 2x-\-Vy ^IQ 2x-Vy 
2x—Vy 15 2a;+l/i/' 

^^' \x-y-\-x'^-y^=h. **^- \:r4+a;2 2/2+y4^133. 

iQfi i22/2=a:y + 2, / .r^ -fo^y + 2/' =49, 

W»* \4a;2=a;y + 30. ^*^' \x^^-x'^y'^-Vy^=^Z\. 

*^* \x-xy^y = ^, **'^- \a;2 + a;2y2-|-y2 = 49. 

a;* + y* = 6, 
a;i + ^1 = 126. 




144. ^ y2 a;2 y a; 4 ' 
a;2 + 2/2 =: 20. 

3^2 +42/2=7a;y, 

j^ ^--8l/i5^^^ = 93,_16a;y, 

6a; = 4 + 25y2. 

10 



no 
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16 X — fr = 6x^ y^y 



147. 



X' 



y 

12 



X 



y ^x' 



Vy' 



Qc — y) (a;2— y2) 



148. { 

149 /^'+2/*=^, 



160, 
580. 



160. 



151. 



152. 



153. 



f 1/(5 Va; + 5 Vy) + l/y = 10 ~ 
t l/a;^ + Vy^ = 275. 



Vxy 



{ 
{ 
{ 



y 



x'^—y 



x=12, 



{y-xy {y + x) = ^^. 
x^ +y^ = 34, 



X' 



xy = 10. 



158. 



x^ -{- S xy-^ 4y^=14y 
Sx'^+ixy+dy^=25. 



x^ — y^ 



154. 



X x + y y 

X x-\-y y 

\^y X X 

4:X 14 



159. 



155. 



160. { 



156. 



157. 



5y 15' 

x^ -\-y^ —xy—7 y ^=1 

x + y x — y _10 

x—y x-\-y 3 

x+y , x—y _6 

"^~~~2' 



161. 



{ 



>2. I 



162 



163. 



164. 



{ 



X — 1/ x-\-y 
a;2 4- 2^2 = 20. 

a;2y4_ 7 ^2/2 -945 = 765, 
xy — y = 12. 



a; + 2/ = 10, 

a; + 2y4---16, 

y 

3a; + 2^ + — = 23. 

y 

xi -\-yi = 5, 
icf + i^i = 13. 

a;-y = 208, 

x^ -\-xy = ll, 
xy — y^ =12. 

^ + ^ = 18, 

y X 

x-{-y = 12. 
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^ 4^_85 
166. ^ y2 + y - 9 ' 




+ 



l ^ + y _o 



l&H. \\x-{-y \ Sx 

^y — ('^ + y) = 54. 

168. /^*-2^'y + y' = 49, 



^y^+y^-x^ +y^=20. 



PROBLEMS PRODUCING QUADRATIC EQUATIONS. 

169. A and B engaged to cradle a field of grain for |36, 
and as A alone could cradle it in 18 days, they promised to 
complete it in 10 days. They were obliged, however, to call 
in C, an inferior workman, to assist them for the last four 
days, in consequence of which B received $1.50 less than he 
otherwise would have. In what time could B or C separately 
reap the field ? 

170. A gardener undertook to plant a certain number of 
trees at equal distances apart, and in the form of a square. 
In the first attempt when he had finished his square he had 
11 trees to spare. He then added one of these to each row 
as far as they would go, and found that he wanted 24 trees 
more to complete this square. How many trees had he?" 

171. A farmer paid $240 for a certain number of sheep, out 
of which he reserved 15, and sold the remainder for $216, 
gaining 40 cts. a head on those he sold. How many sheep 
did he buy, and what was the price of each? 
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172. A set out from W. to C. ; B at same time from C. 
to W. A arrived in C. 9 hours, and B in W. 16 hours, after 
they had met ? In what time did each perform the journey ? 

173. A courier proceeds from P. to Q. in 14 hours ; a second 
courier starts at same time from a place 10 miles behind P. 
and arrives at Q. at the same time as the first courier. The 
second courier finds that he takes half an hour less than the 
first to accomplish 20 miles. Find the distance of Q. from P. 

174. A person, who can walk forwards four times as fast as 
he can backwards, undertakes to walk a certain distance, one- 
fourth of it backwards, in a stated time. He finds that if his 
speed per hour backwards were one-fifth of a mile less he 
would need to walk forwards two miles an hour faster to 
gain his object. What is his speed? 

176. A boat's crew row down a river 3^ miles and back 
again in 1 hour 40 minutes. Supposing the river to have a 
current of 2 miles an hour, find the rate at which the crew 
would row in still water? 

176. A vintner draws a certain quantity of wine out of a 
full vessel that contains 256 gallons, and then filling the vessel 
with water, draws out the same quantity as before, and so on 
for four draughts, after which there are only 81 gallons of 
pure wine left. How much wine does he draw each time? 

177. A tradesman buys cloth and has to pay for insurance 
and carriage 4 per ct. ; he sells it for 390 dollars, and gains 
as much per cent, as the number of dollars in the 12th part 
of the cost. What does he give for the cloth ? 

178. During the time that the shadow of a sun-dial, which 
shows true time, moves from one o'clock to five, a clock, which 
is too fast by a certain number of hours and minutes, strikes 
in total a number of strokes which is equal to the sum of the 
number of hours and number of minutes by which it is too 
fast, and it is observed that the number of minutes is less by 
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41 than the square of the number which the clock strikes at 
the last time of striking. The clock does not strike 12 during 
the time. How much is it too fast ? 

179. A person rows 20 miles down the river and back 
again in 10 hours, and he finds that he can row 2 miles against 
the stream in the same time that he can row 3 miles with it. 
Required the rate of the stream, and the times of his going 
and returning. 

180. A wine merchant sold 7 doz. sherry and 12 doz. 
claret for £50. Of sherry he sold 3 doz. more for £10 than 
he did of claret for £6. What was the price of each per doz. ? 

181. A person having travelled 56 miles on a railroad and 
the rest of his journey by a coach, observed that in the train 
he had performed \ of his whole journey in the time the coach 
took to go 5 miles, and that at the instant he arrived at home 
the train must have reached a point 35 miles farther than he 
was from the station at which it left him. Compare the rates 
of the coach and the train. 

182. A cloth being wet shrinks | in its length and ^ in itis 
width. K the surface of a piece of similar cloth is diminished 
by 5f square yards, and the length of the four sides by 4^ 
yards, what is the original length and width of the cloth? 

183. A and B set out at the same time, A from C. to go to 
D., and B from D. to go to C. ; they meet on the road, when 
it appears that A has travelled 30 miles more than B, and 
that at the rate he is travelling he will reach D. in 4 days, 
and that B will arrive in C. in 9 days. Find the distance of 
C. from D. 

184. Divide a number m into two parts in such a manner 
that the product of the two parts may be equal to w. 

185. There are 2 rectangular vats, the greater of which 

contains 20 cubic feet more than the other. Their capacities 

are in the ratio of 4 to 5, and their bases are squares, a side 

10* 
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of each of which is equal to the depth of the other vat. What 
are the depths ? 

186. The product of 4 consecutive numbers is 840. Find 
them. 

187. A and B travelled on the same road and at the same 
rate to London. At the 50th mile-stone from London A over- 
took a flock of geese, which were travelling at the rate of 3 
miles in 2 hours, and 2 hours afterward he met a wagon which 
was travelling at the rate of 9 miles in 4 hours. B overtook 
the flock of geese at the 45th mile-stone from London, and 
met the wagon 40 minutes before he came to the 31st mile- 
stone. Where was B when A reached London? 

188. A ladder whose foot rests in a given position just 
reaches a window on one side of a street, and when turned 
about its foot just reaiches a window on the other side. If the 
two positions of the ladder be at right angles to each other, 
and the heights of the windows be 36 and 27 feet respectively, 
find the width of the street and the length of the ladder. 



THEORY OF EQUATIONS. 

Find all possible real roots of the following equations : 

189. a;2- 42 a; +117 = 0. 

190. 5x^-ldax-2hx+6ab = 0. 

191. (x2 + 5ax -^ 6a'^) (x^ -7 ax + 12a^) =0. 

192. (x^ - 4) (x^ - 2aa; + a2) = 0. 

193. x(x^-5x) = 0. 

194. (iaGX — 2a + h) (bex-{-Za — b)=0. 
196. x^ - 9a;2 + 26a;- 24 = 0. 
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196. a;8- 49 a; -120=0. 

197. x^~Sx^-i-5x-{-U = 0. 

198. a;«-18a;2 + 87a; -110=0. 

199. a:« - 13a;2 ^ 42x - 45 = 0. 

200. x^ + 29a;8 + 287 a;^ ^ 1147 a; + \560 = 0. 

201. x^ - 10a;3 + 35a;2 - 50a; + 24 = 0. 

202. a;4 - 45a;2 - 40a? + 84 = 0. 

203. x^-\-i^x''-^^x+^ = 0, 

204. a;* - 6x^ + 19a; - 44 = 0. 

205. x^~Sx^ - 8a;3 + 24a;2 _ 9a; + 27 = 0. 

206. a;4-V-^'+W-^'-W^ + lT = 0. 

207. x^ - ^x^ + f a; - ^\ =■ 0. 

« 

208. x2 -f 5a; + 28-5l/(a;2 +5a;+28)+^ = i|i. 

209. a;4 - 20 a;2 4-64=0. 

210. a;*-2a;3 +3a;2-2aj-3 = 0. 

211. a;2 - 7a; + V(x^ - 7a; + 18) = 24. 

212. a;* + ^-24a;-256 = 0. 



213. a;*+^-39a;-81=0. 



^-, . 2a;3 80a;2 , _ ^ ^ 

214. x^ — 4- 6a; - 1 = 0. 

215. a;2'» + 3a;'» = 4. 

216. a;*»-|«2» = |f. 218. a;-* + 3a;-i =f 

217. a; - fx* = f. 219. a!-2» -as— = 20. 
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Resolve the following quadratic expressions into simple 
factors : 

220. 3x2 -10a; -25. 226. 4a;3 +6a;2 +a;-l. 

221. 2x^-\-x-6. 227. ^x^ -^Ux^-dx-U. 

222. 2«8 -i-x^-llx- 10. 228. x^ + y^ -\- z^ - Sxyz, 

223. a;«-lla;2+'36a;-36. 229. Sa;* -x^ -23a; + 21. 

224. x^-7x^ +Ux-S, 230. 2a;3-5a;2 -17a; + 20. 
226. a;3-5a;2-46a;-40. 231. ISa;^ -f 41a;2 + 5 a;- 21. 

232. x^-^^x^-iix^-^x-^1, 

233. x^ + ^x'^-^x-l 

234. x^ - (f - 1/3) x^ - (|l/3 - 2) a; + 2i/3. 
236. a;*+fa;3-18a;2-^a;4-42. 

Form equations whose roots are as follows : 

236. 4 and 5. 241. i and f 

237. ^ and - 3. 242. 7 and - f 

238. - 3 and 4. 243. VS and -l/3. 

239. 4 and - 5. 244. 1, -1, 3, -2, and 2± V7. 

240. - 2 and - 7. 245. 2, - 2, 3, and 0. 

246. l±l/5. 

247. Given 3, one root of the equation x^ — 4:x^ +8a;2 

— 8 a; = 21, to find the other roots. 

248. Given 3 and — 4, two roots of the equation a;® — 2 a;* 

— 25a;3 4- 26a;2 + 120 a; -- 0, to find the other roots. 

249. For what value of c will the equation 2a;2 -f 4a; + c 
=: have equal roots? 
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260. If m and n are the roots of the equation ax^ -\- bx-{- c 
= 0, form the equation whose roots are the reciprocals of these. 

251. If m and n are the roots of the equation x^ -{-px-{- q 
= 0, find the value of tn^ + w^, of (m — n)^, of m^ — n^, of 



1 




1 










+ 


— 1 


and of 


m^ 


— n^. 


m 




n 









BINOMIAL THEOREM. 

Formula : to find the (r -f l)th term of (ax +byY. 
i«^. . . . (n— r+l) . o»-'-6'' 



Ir. 



^n-ryr^ 



Iw^ means "factorial n ;" e. g. : |6 =6X6X4X3X2X1. 

in . . . . (n — r + 1) means stop with the number Cw — r + 1) ; 
e. g.: [10 . . . . 8 = 10X9 X8. 



For example: find 5th term of (Sx-\- 4yy, 

n = 7, r = 4, a = 3, ft = 4. 

7X6X 5X4X3^X4^ , . o^iooa .4 k.i. . 
x^ y^ = 241920 a;^ y^ = oth term. 

4X3X2X1 

Expand the following expressions : 

252. (5 + 4a:)*. 257. (32/2-^^8)4. 

253.(3-2x2)6, 2&S.(2x-Syy, 

256. (3ac-26(r)«. ^ '^^ 

2s«-f/-+'^')''- 260. (2 J, -^y. 
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Expand to five terms the following : 

261. (1 - ia;)-s. 266. (a - x')-». 

262. 



263. 



(1-2*)* 
1 



(1-xy 

264. (1 + fa;)*. 
1 



266. 



(1 - x)i' 



267. 


(a2+a;«)-i. 


268. 


(a^ ~x~^)~ K 


269. 


(a^m — xi)-l 


270. 


1 




Va — bx 


971 


1 


^f 1. 


(a^x-')-r 



Expand to four terms the following : 

272. (a« + o« a;2)«. 279. (a* + a^)*. 

273. (a^ + aa;)A 280. (1 - a^)l 

274. (1-1 a;)-*. 281. (l-3a;)i 

275. i^ia»-x-). 282. (*'-y)- 

276. ^(l-x»). 



283. 



o2 



277. V6 or 1^(8 - 2). *^- (« + ^y ' 

Find terms in the expanded series as follows : 

285. The fourth terra of (a - hy^, 

286. The ninth term of (2ab-cdy\ 

287. The middle term of (a - by\ 

288. The middle term of (a* + &*)«. 

289. The two middle terms of (a - byK 
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290. The two middle terms of (a + xyK 

291. The sixth term of (a;^ + 3a;y)». 

292. The third term of (1 - 2 y)'. 

293. The third term of (l-^x)-K 

294. The third term of (1 -2x)-K 

295. The third term of (3 - 2x^y. 

296. The fifth term of (3i/-42)». 

297. The fourth term of / 1 ^^ ^ 



(■ 



2z^ 

298. The sixth term of (1 + re) "i 

299. The sixth term of (a + ix)K 



300. The fourth term of 



a2 



(a 2 -a;)** 

301. The fourth term of ^9 or (8 + 1)*. 

302. The fourth term of -.. 

(a — a-)* 

303. The eighth term of (fa; + 12/)7. 

304. The eighth term of (Sx^ -2Vy^yK 

306. The third term of V(a2 + x). 

1 



306. The third term of 



307. The third term of 



(a-\-by 
a 



(a — x)^ 
308. The eighth term of [5 - ^ | ^. 

(2 x\^^ 
— t) • 
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310. The fifth term of (a^ + —\ . 



311. The fifth term of 



(-^) 



312. The fifth term of (o + \/2x)- K 



313. The fifth term of (Jda^ + F^^)"*. 



314. The fifth term of 



e-0 



^t \-2 

316. The fifth term of 



316. The eighth term of 






xy^ 



317.' The fifth term of (^,2yy 

(a \30 

319. The fifth term of (Sa^-^^y\ 

320. The fifth term of (2 -2^^)~l 
. 321. The fourth term of (4 + 2^2c)-S. 

322. The fourth term of ax^(a'-'^ + x-^)-l 

323. The fourth term of r-^-^i — ^• 

324. The sixth term of f x~i] 

326. The sixth term of 3 a[2 + -V * 
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-5 



326. The third term of /- - V^A- 

327. The third term of ( 3f 



328. The third term of V 






USE OF LOGARITHMS. 

Perform by logarithms the operations indicated : 

7 340 X 3549 654 X 640 X .3691 

681.8 X 593.1 ■ 87 X 9 X .045 

„„j .69 X 7.5 X 32.71 X .003 
87 X 8968 X .0008 

m \S 336. l?1350i. 

' \373/ ■ 

337. 1^172^. 



333. (m\ 

\1727/ 



112 \? 

>»3348 



^•"^569 

334. 'A^. 
\345 



(t^l46298)* 
336. fl7705|. ' (i?'988789)« 

.j^ (52072)18 XV'(0.000734)» 
^' (255608) » 



341. ^Z- 



132 X (7.356)9 



1/(3.25)6 

2 1?^(466871)''X 1^(3576)18 

9960031/0.0071 

11 
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343. 1^(0.26 1/|). 352^ /M'-om'^ 

„.. ''/3425 1^136 ^^' 

^- \~0MQ3r- 363. my. 

3.5. 253 '/l^f 354. Q- 

/42666y^ / 765 V' 356. ^(21 + 1^19). 

• 1 1147 / il9432/ 356. ^^5.03 + ^.2). 

347. ^{i-^6). 357. 1^(9.921 - 3 1/5.02). 

3^^ (D* X CD* ^ -/43+_5j?^ 

17i ^'''•V ,^17 • 

349. 1 1/| X .012 1^^. 359. (31 7f) «-6. 



(991.767)5X12.34 
(20.358 X 10.1575)«' 



In the following, find a fourth proportional to the three 
given numbers ; 

362. 37.125, 14.768, and 135.279. 

363. .05764, .7186, and .34721. 

364. 12.678, 14.065, and 100.979. 

365. 1.9864, .4678, and 50.4567. 

366. .09658, .24958, and .008967. 

367. Find a third proportional to 12.796 and 3.24718. 

Perform the following without tables : 

368. Given log 2 = 0.3010300 and log 3 = 0.4771213; find 
logs of 4, 6, 8, 9, and 12. 
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369. Given log 2 -.3010300; find log 128, log 125, and 
log 2500. 

370. Given log 2 = .301 0300 and log 7 = .8450980 ; find 
the logs of 60, .005, and 196. 

371. Given log 2 = .8010300 and log 3 = .4771213 ; find 
the logs of 6, 27, 64, and 576. 

372. Given log 2 = .3010300, log 3 = .4771213, and log 
7 = .8450980 ; find logs 60, .03, 1.05, and .0000432. 

373. Given log 2 = .8010300, log 18 = 1.2552725, and 
log 21=1.3222193; find log .00075, and log 31.5. 

374. Given log 25 = 1.3979400 and log 1.03 = .0128372; 
find the logs of 5, 4, 51.5, (.064)^*^7. 

376. Given log 1.03 as before, how many digits are there 
in the integral part of (1.03)60«? 

376. Given log 4 = .6020600 and log 1.04 = .0170333; 
find the logs of 2, 25, 83.2, (.625)^*^. 

377. Given log 1.04 as before, how many digits are there 
in the integral part of (1.04)6ooo? 

Solve the equations : 

378. 4096* = -^. 

64 =« 

379. a^b'' = m. 



380. /^]' = 6.25. 

381. a»«*62x = c. 

382. 2* + i + 4* = 80. 



